


pr 


‘THE ENGINEER,” JULY 26, 1929. 


UG 7- 1929 


With METALLURGICAL SUPPLEMENT. 


Che Engine 


CT. 


Registered as a Newsnapen 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2. 








Vou. CXLVIII.—No. 3837] 


LONDON : 


FRIDAY EVENING, JULY 26, 1929 


[PRICE { 7 }ONE SHILLING °* 55 Po 








PUBLIC NOTICES 





he Director - General, 





India Store Department, Belvedere- 
road, Lambeth, London, 8.E. 1, invites 
TENDERS for- 

AN EV APORA TING PLANT, required 
for Kalyan Power Station 
Tenders due 16th August, 1929. 


Forms of Tender available from the above at a fe 
of 5s., which will not be returned. 275 


he Director - General, 


India Store Department, Belvedere- 





road, Lambeth, London, 8.E.1, invites 

TENDERS for the IRRAWADDY 

BRIDGE :— 

I.—Sinking, Construction and Com- 
pletion of Piers, and the Manu 


facture, Supply and Erection of Nine Spans of 
350ft. and One Span of 250ft 

ALTERNATIVE IIl.—Manufacture, Supply and Erection 
of the above Spans only. 

ALTERNATIVE III.—Manufacture and Supply of the 
above Spans, also a Service Girder, together 
with an Electric Erecting Traveller. 

Tenders Gue Thursday, 5th December, 1929 
Forms of Tender available from the above at a fee of 
5e., which will not be returned. 2737 





ir Ministry. 
DERE OR ATE OF “TECHNICAL 
DEVELOPMENT. 
A_TECHNICAL OFFICER, Grade IT., 
is REQUIRED at the Royal Aircraft 
Establishment, for writing descriptive 
matter and instructional handbooks on 
wireless and electrical apparatus. Candidates must 
have sound technical knowledge and a capacity for 
clear expression in good English. Some experience in 
writing for publication is desirable. 

Preference given, other things 
ex-Service men. 

Commencing salary £250 plus Civil Service bonus 
per annum, giving a present total remuneration of 
£361 3s. per annum on the scale £250-£20-£350 plus 
Civil Service bonus per annum 

, Avolieation should be made on 

tained (quoting reference No. A 
CHIE SUPERINTENDENT, Royal Alireraft Esta- 
lishment, South Farnborough. Hants, to whom it 
should be returned not later than 13th August, 1929. 

2607 


being equal, to 


a form to be 
$58) from the 





‘rown Agents for the 
COLONTES 
COLONIAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi- 
dates are INVITED for the following 
POSTS 
M/1539. — ENG INEER REQUIRED by the 
GOVERNMENT of HONG KONG for the Public 
Works Department for three years’ service, with 
possible permanency. Salary £460, rising to £500 a 
year by annual increments of £20, and thereafter, if the 
appointment becomes permanent, rising by annual 
increments to a maximum of £1000 a year, payable in 
dollars under the compensation scheme at present in 
force at a favourable rate of exchange. Free first- 
class passages provided. Candidates, 25 to 30 years 
of age, single, must have Pree examinations for 
Sections A and B of the A.M.1.C Diploma or hold 
Professional qualifications fey “by the Institution 
of Civil Engineers as exempting from those examina- 
tions. Must be good draughtsman and be proficient 
in land surveying and levelling. Should have had 
experience in waterworks, maintenance and adminis- 
tration work of a large city, including house services, 
meterage, mains, waste prevention and general dis- 
tribution, and the preparation of plans, specifications 
and estimates for waterworks construction, such as 
storage and service reservoirs, filter beds, &c. 


M/1499.—ASSISTANT ENGINEER REQUIRED 
by the IGOVERNMENT of the GOLD COAST, Public 
Works Department, for a tour of twelve to eighteen 
months” service, with possible extension. Salary 
£480 for three years, then £510 rising to £720 by annual 
i ts of £30, and thence rising to £920 by annual 
increments of £40. Free quarters and passages and 
liberal leave on full salary. Transport allowance of 
£48 a year and outfit allowance of £60 on first 
appointment. Candidates, 25 to 35 years of age, must 
have passed examinations for Section A and B of the 
A.M.LC.E. Diploma or hold professional qualifications 
accepted by the Institution of Civil Engineers as 
exempting from those examinations. Must be capable 
of taking complete charge of the construction of 
buildings, bridges and roads; a knowledge of land 
and quantity surveying is necessary as well as expe- 
rience in measuring up completed work. 

M/1285.—-ENGINEERING DRAUGHTSMAN RE- 
QUIRED by the GOVERNMENT of NIGERIA for 
service in the Harbour Department for two tours each 
of 12 to 18 months’ service and possible extension. 
Salary £510, rising to £800 a year by annual incre- 
ments. Free quarters and passages and liberal leave 
on full salary. Candidates, age 25 to 35, must be 
experienced in the design of reinforced concrete 
wharves and other structures. 


M/1574. aioes ANT ENGINEER REQUIRED by 
the GOVERNMENT of UGANDA for the Public 
Works Department for a tour of 20 to 30 months’ 
service and possible extension. Salary £480, rising 
to £600 a year by annual increments of £20, and 
thence rising to £720 a year by annual increments of 
£30. Free quarters and passages. Liberal leave on 
fall selary. “Outnt allowance £30 on first appointment. 
Candi . Preferably single, 25 to 30 years of age, 

must have Sections A and B in the examina- 
tion for the A.M.I.C.E. Diploma or hold professional 
malifications. recognised by the Institution of Civil 

ngineers as exempting from those examinations. 
Must have had experience in the construction and 
maintenance of buildings and preferably had training 
aud experience in Municipal Engineer's office. Some 
knowledge and experience of bridge construction is 
also desirable. 


M/1627.—CO8STS CLERK REQUIRED by _ the 
GOVERNMENT of PALESTINE for the Haifa 
Harbour Works for a tour of three years. lary 
£P500 per annum, rising to £P650 by annual incre- 
ments of £ ‘ree quarters or allowance in —_ 
Free passages. Candidates, under 45 years of 
must have a thorough knowledge of book-keeping ‘and 
the allocation of costs and have held a similar 
position on large public works contracts. 

Apply at once by letter, stating age, whether 
marred or single, and full particulars of qualifications 
and experience, to the CROWN AGE R THE 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
the reference number against the appointment for 
which application is made. 2741 
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PUBLIC NOTICES 


PUBLIC NOTICES 





HEATING. L 3 
he Commissioners of 


His Majesty's Works, &c., are pre- 
pared to receive TENDERS before 
11 a.m. on Thursday, 15th August, 1929, 
for ACCELERATED LOW-PRESSURE 
HOT WATER HEATING, HOT WATER 
and FIRE SERVICES, at the “* 
Telephone Exchange, Bristol. 

Drawings, specification, a copy of the conditions and 
form of contract, bills of quantities and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles- 
street, London, 8.W. 1, on payment of One Guinea. 
(Cheques payable to the Commissioners, H.M. Office 
of Works.) The sums so paid will be returned to those 
persons who send in Tenders in conformity with the 
conditions. 2735 





Central *’ 





The Royal Technical College, 


GLASGOW. 
DEPARTMENTS OF ENGINEERING. 
MECHANICS AND MECHANICAL ENGINEBRING : 


t Mech. Alexander L. Mellanby, D.Sc., 
ec! 
Assosiade Professor William Kerr, Ph.D., 


A.R.T.C., M.I. Mech. 

ELECTRICAL ENGINEERIN 
oo & bw 4 Parker Smith, D.8e., M.I.E.E., 
A.M. 

CIVIL ENGINEERING : 


a ys Ay pgeeet. B.Sc., M. Inst. C.E., 
MINING ENGINE BRING 
Professor Daniel Burne, M. Inst. M.E. 
HEMEL SS ENGINEERIN 
of Thomas 


Technical Saag : 
Gray. B D8e.. LL.D., Ph.D 
By 7 provided, 
qualifying. tor the he Diploma and Associateship of the 
and for the Degree of B.Sc, in Engineering of 
Glasgow bt ry gl 
Composition fee, 25 guineas 
SESSION 1929-30 BEGINS = “TUESDAY, 
TEMBER 24th. 
Calendar, by post. and prospectus, gratis, may 
be obtained on en to the SECRETA a 
4 


SEP- 





Armstrong College, 
NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 





COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH. 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI. 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 

Full particulars of the Courses may be bad on 
application to 


THE REGISTRAR, 
Armstrong College, 
Newcastle-upon-Tyne. 


-Watt 


EDINBURGH. 


2384 


Heriot 


FULL TIME DAY DIPLOMA COURSES. 
MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING 
MINING and OIL ENGINEERING 
APPLIED CHEMISTRY and BREW- 
ING BUILDING. 

AUTUMN TERM BEGINS OCTOBER 15th. 


Full partitions from the College. 
J. CAMERON SMAIL, L OBE., Principal. 








College, 


5 


PUBLIC NOTICES 





Bradford Education Committee 


TECHNICAL COLLEGE. 





FULL-TIME DAY COURSES are arranged to meet 
the needs of Students wishing to present themselves 
for the DEGREE EXAMINATIONS of the LONDON 
UNIVERSITY in— 

MECHANICAL ENGINEERING, 
CIVIL ENGINEERING, 
ELECTRICAL ENGINEERING. 


Further particulars and prospectuses may be 
obtained on application to the PRINCIPAL, Tech- 
nical College, Bradford. 

2714 





UNIVERSITY OF LONDON, 


K inse’s College. 


FACULTY OF ENGINEERING 
COMPLETE COURSES of STUDY are provided in 


CIVIL, MECHANICAL and ELECTRICAL ENGI. 
NEERING for the Engineering Degrees of the 
University of London and for the Diplomas and 
Certificate of the College. 

POST-GRADUATE COURSES in CIVIL, MECH- 
ANICAL, ELECTRICAL and CHEMICAL ENGI- 
NEERING are also provided. 

HEADS OF DEPARTMENTS : 

Professor E. WILSON, M. Inst. C.E., M.LE.E., 

= Sch., Electrical Engineering (Dean). 
rofessor G. COOK, D.Se., M.I. Mech. E., A.M. 
last. C.E., Mechanical Eneineoring. 

8. 5 DAV M.Se., M.I. Mech. E., Reader in 
Mechanical So. in 

Professor A. JAMESON, M.Sec., M. Inst. C.E., 
Civil Engineerin: 

Cc. H. LOBBAN, D.Se., A.M. Inst. C.E., Reader 
in Civil Enginee 

F. 8. ROBE RTSON, M.1.E.E., Senior Lecturer in 


=» a HITE, M.A 
lessor 5S. A. F. W E. M.A.) , 
Professor A. E. JOLLIFFE. M.A. } “thematics. 

Considerable extensions have been made in the 
Engineering Department. These include a large 
additional drawing-office, lecture room and laboratory 
for Hydraulics and Strength of Materials in. the Civil 
and Mechanical Departments, and research rooms, 
including Wireless Telegraphy, in the Electrical 
Engineering Department. Large additions have been 
made to the equipment of the Laboratories in the 
three ree ease for purposes of teaching and 
research 

There is a College Hostel and a large Athletic 
Ground. 

For full information apply to the cucnnres* 
King’s College, Strand, W.C 





NORTHERN INDIA 
ENGINEERING DEVELOPMENT. 


Many huge projects are completed, others 
are under construction, and = more are under 
consideration. When tendering, remember that 
we have handled, inter alia, all the material 
for the Lloyd Barrage, the largest irrigation 
scheme in oe world, and that WE 1 mays THE 
EXPERIEN ou the 


material to any site requi 


For full pextentons apply, EASTERN 
EXPRESS CO. Karachi; or to Messrs. 
FORBES, FORBES. CAMPBELL and CO., 
Ltd. (Managi gents), ¥, King William- 
street, London, & 4. P 6899 
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SITUATIONS OPEN (continued) 








niversity of Birmingham. 


DEPARTMENT OF METALLURGY. 

“* Feeney *’ Professor: D. HANSON, D.Sc. 

The course “ rm™: covers =. years and leads to 
Se. in Metallu There is also an 
Special attention is devoted to iron 
. copper, brass, pee the needs of 
po BL a and to Pp and 
ore 

T E *SESSION 1929-30 COMMENCES ON 30th 
SEPTEMBER, 1929. 

Research and other Scholarships. 

For detailed syllabus apply to the BEGMTRSR. 


[niversity of Birmingham. 


FACULTY “OF SCIENCE. 
ENGINEERING DEPARTMENT. 


I,—MECHANICAL cAL ENGINEERING. 
Chance * Ba fessor: F. ut — M.Se., 








M.A, («€ ‘antab.) 
1l.—CIViL EN GIN wenINa (AND TOWN 
** Beale’ catmns CYRIL ,BATHO, Me. D.Se. 
eam B.Eng., Inst. 
—ELECTRICAL RNGINERRING, 
r: WM. CRAMP, D.Sc., M.LE.E. 


Professo 

THE FULL COURSES EXTEND OVER FOUR 
YEARS, and students who enter after ene 
and pass successfully the examinations at the end o: 
each year will be ENTITLED TO THE DEGREE oF 
BACHELOR OF SCIENCE IN ENGINEERING. 

THE SESSION 1929-30 COMMENCES ON 30th 
SEPTEMBER, 1929. 

For detailed syllabus of the Faculty with full 
particulars of University Regulations, Lecture and 
Laboratory  oaaeee. Fees, &c., apply to the 
REGISTRA 2719 


Taivesity of Bristol. 


FACULTY OF ENGINEERING. 
(P rovided and Maintained in_ the SRpcaans 
ENTURERS’ TECHNICAL COLLEG 
vice Cuanxcettor : T. LOVEDAY, M.A Tip. 








DeaAN OF THE FACULTY ANDREW ROBERTSON, 
D.8e., a Mech. E., M. Ins’ 
EPARTMENTS. 

CIVIL ENGINEERING, —Prof. A. J. SUTTON 

PPARD, a Fe B.E. oe M. Inst. C.E., 


Lt Mech. 
MECH Nic AL ENGINEERING. —The DEAN. 
ELECTRICAL ENGINEERING. — Prof. DAVID 
ROBERTSON, D.Sc., M.LE.E. 
AUTOMOBILE ENGINEERING. —Prof. W. MORGAN, 


.Be., E. 
MATHEMATICS.—Prof. E. 8. BOULTON, M.A., 


B.Sc. 
GEOLOGY.—Prof. 8. H. REYNOLDS, M.A., Se.D. 
CHEMISTRY.—Prof. F. FRANCIS, D.Se., Ph.D., 


— extending over three 
y Degree or Diploma in 
A Automobile Engi- 


-LC, 

Complete courses of 
years, leading to the Universit 
Civil, Mechanical, Electrical 
neering. 

\ Sandwich Scheme of training extending over five 
years may be adopted by selected students. 

Full particulars of courses and of the University 
Halls of Residence maz = obtained_on sepaation to 
the REGISTRAR, M.V.T. College, Bris 

The SESSION 1929/30 COMMENCES = ‘OCTOBER 

th. 





2 4 y 
Newhbiggin-by-the-Sea Urban 
DISTRICT COUNCIL 
UNEMPLOYMENT oc. F. 78. 
PROMENADE AND SHELTERS. 

The above Council hereby invite TENDERS for the 
WORKS necessary in connection with the Con- 
struction of Promenade, &c., in Newbiggin Bay, 
within the above urban district. 

Plans may be seen and specification, i + ol - 
contract, bills of quantites and we of 
(on deposit of Two Guineas, which will be soturned 
on receipt of bona fide Tender) be obtained at the 
office of the Surveyor, Mr. James Kailofer, Council 
Offices, Newbiggin-by-the-Sea. 

The Consulting Engineer and Surveyor will meet 
intending offerers at the Council Offices on Tuesday 
to view the site aud 


July 30th, 1929, at 3 p.m., 

afford information. ’ 
Sealed Tenders, endorsed “‘ Promenade, &c.,’" to be 

delivered at the Council Offices, addressed to the 


undersigned, not a than Noon on Thursday, the 
8th day of August, 

The Council do my Sina themselves to accept the 
lowest or any Tender. 

FRANK A. BELLAWELL, 
k to the Council. 
Council Offices 
Newbiggin-by-the-Sea, 


23rd July, 1929. 2734 





S uth Indian Railway Company 

b LIMITED. 

» Directors 4 prepared to receive TENDERS 
CARRIAGE FITTINGS. 


MA oes AS IMPROVEMENTS— ELECTRIFICATION 


F SUBURBAN SERVICES 
2 STREL COA mi 
ELECTRICAL ONTROL one TRACTION 


EQUIP MENT for COACHE 

Specifications and forms of Tender ill be available 
at the Caupeer'’s Offices, 91, Petty France, West- 
minster, 8.W. 

Tenders, 1 to the Chairman and Directors 

f the South Indian Railway Company. Limited, 
marked Tender for Carriage Fittings,” or as the 
case may be, must be left with the undersigned not 
jater than Twelve Noon on Friday, the 16th August, 
1929, in respect of Specification No. 1, and_ 20th 
September, 1929, in respect of Specifications Nos. 2 
and ¢ 
The Directors do not bind themselves_to accept the 
lowest or any Tender. 

\ charge, which will not be returned, will be made 
of 108. for each copy of Specification No. 1, and of £1 
for each copy of Specifications Nos. 2 and 3 

Copies of the drawings may be obtained at the 
Offices of the Company’s Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 

1. 


minster, 8.W. 
A. MUIRHEAD, 
Managing Director. 
91, Petty France, 
Westminster, S.W. 1, 


24th July, 1929. 2754 





‘ 
Boreush of Camberwell. 
PUBLIC BATHS. 
SUPERINTENDENT AND MATRON 

The Council invite APPLICATIONS for the JOINT 
POSITION of SUPERINTENDENT and ATRON 
at the Old"Kent-road_ Baths, Voges tyes 
Turkish, Russian and Warm Baths, and h 
houses. A water filtration plant is also installed and 
the first-class swimming bath is floored over and let 
for dancing and other functions during the winter 
months. 

The commencing salary will” be at the rate of £350 
per annum, rising by one annual increment of £20 
and two of £15 each to a maximum at the rate of £400 
per annum, together with apartments, fuel and light, 
which for the purposes “ the C 1 and other 


Birmingham Union. 


anaes Ouse. 


E: are for ATRS 
LANCASHIRE BOILER at the Erd a Institution, 
aceord: 8 jon pre at 

and General -» Ltd. & t+. 
Forms of Tender specification ‘can be obtained on 
making i. to me not later than Monday 
next, the 20th J ful contrectors will 


success: 
be ayy to cater ‘into a form of agreement, copy of 
which can be inspected or y_office, 
YP. TSE ECH. 
Clerk to the Guardians. 
Union O 


ffices, 
Edmund-street, Birmingham, 
24th July, 1929. 2747 





Shang ghai Power Company 


OR RELT 8 GHAI MVEPAL 
DEPARTMEN 


STAFF APPOINTMENTS. 

The Comeney REQUIRES the SERVICES of TWO 
DRAUGHTSM and TWO DISTRIBUTION | ENGI- 
NEERING ASSISTANTS as detailed below 

(A) DRAUGHTSMEN.—<Applications will, ‘only be 
considered from those candidates who have had 
training and subsequent experience in the designing 
of steel and reinforced concrete struct > work, or 
alternatively, in the layout and design of large elec- 
trical power plants. 

Age not to x 35 re. and preference will be 
given to unmarried candi 


—_ 


free t-class passage o d will be provided 
(B) DISTRIBUTION ENGINEERING Assis - 


TANTS.—Applications will only be considered from 
those having served a full apprenticeship with an 
electrical firm of good standing manufacturing heavy 
plant. hnical education must be such as to 
enable the candidate to pass = 1L.E.F. examination 


for ence in the manu- 
facture and erection of H.T. "awite is essential 
and knowledge of the operation and maintenance of 
plant on a moderately large supply system will be 
regarded favourably. 

Age not to ex 30 years and preference will be 
given to unmarried candidates. 





Commencing salary Taels 400 per Jee. The 
first engagement will be for a period of three years, 
and second-class passage out and home will be 


provided. 

GENERAL.—Appointees will be provided with 
free medical attention and will participate in the 
Company’ 8 superannuat ion and. other benefits, which 
will be detailed to 
a 7 Present value of the Tael is approximately 





mas AN REQUIRED be 
to London office of leading a e 
of Internal Combustion Oil Engines.—Address in 
confidence, stating age, training, experience, 
required, and when free, 2750, The Engineer — 
a 


y States, 





INGINEER WANTED for Federa‘ 
to Charge 


Alternator Sets totalling Resse power, Appli- 
cants must be years of age, and possess 
& sound knowledge of Oil Engines and Electrical 


Machinery.—Address, witb full details of om 
experience,,age, and salary required, 2717, The E 
neer Office. 2717 ry 





Execs MECHANICAL ELECTRICAL 
GINEER 


APPLICATIONS are INVITED for the above 
POSITION on a very large mine in 
Climate good. State age, experience, copies only of 


Write, Box E.M., oe pecestnemens Dept., 5. New 
Bridge-street, London, 2725 a 





ENERAL ENGINEERING ASSISTANT RE- 
QUIRED for British -controlled Waterworks 
operating in A Good Fi ears’ 





R®qour> for the London Office of DORMAN, 

LONG poe ¢ 0O., Ltd,, 8E + STRUCTURAL 

a experienced reparing working 
connetiom ~~ Ry’ Bteel- Lew 9 


art by et letter “C4 
he CHIEF DEAUGHTSMAN, 4. ventral 


buildings, 3.W 


UGHTSMAN en navEnep IMMEDIATELY, 
experienced in == of puecins Equip- 
modern develop- 





i with vartisular’ Samenee 


ments in Chemical A Good prospects for 
suitable man.—Address, stating age, ete. 
experience, and salary required, 2608, Engineer 
Office. 2608 A 





Daneman. Senior, with First-class Ex: 
ence Steam Turbine euien 


Apply, stating age, et and salary required, 
to AGER, Drawing-offices, B.T.H. ©o., Ltd., 
Rugby, 2571 A 


RAUGHTSMEN WANTED for Steel Structural 
Work of general character, capable of 
quantities and genéral calculations with only 
supervision. West Mid county district. 
age, salary, and when available. ~ Aadsens. 2706. 
Engineer Office. 2706 a 








ve yi 
contract, panes pal ous and home, with E 
leave on full pay if engagement extended. Applicants 
may be between 23 and 30 years of age. Good general 
education. Must have had technical teoining at 
recognised engineering college and qualified as B.Sc. 
or A.M.LC.E. Practical cupertenes™ in dsawing-<les 
of engineering firm or department dealing with design 
of sewerage and water supply installations and in 
cnoeswinien, of construction of works preferably 
acquaintance with 
theory - Practice of modern electrical engineering 
desirable, know of mechanical engineering an 
advan Commencing salary £ 


le to £600 per 
annum according to age and qualifications; salary 
subject to superannuation contribution. Increase of 
£50 per annum on passing y aad in | 8 ish 
further increases dependent on prog Applica- 
tions are to be accompanied by full details o of educa- 
tion, technical training and practical experience, 
together with copies of testimonials regarding tech- 
nical qualifications and personal character, and should 
be sent to 2705 The Engineer Office. 2705 a 














ANAGER for Purchase and Contract Section of 
Engineering Department. Applicant must have 
had at least five years’ similar experience with impor- 
tant engineering company. Previous experience, 
commanding and aggressive personality essential. 
Salary to suit applicant's qualifications. Applications 
treated confidentially.—Address, 2711, The Engineer 
Office. 271L A 


ECHANICAL ENGINE 
bie of al Ex —— with 





Having Some 7 
niversity Degree, and 
and queteseonp from 





both the usiness aspects with London 
Consulting a agteons o of the highest standing and with 
@ man who can fulfil these requirements 








Dormers an with Experience of Power Trans- 
formers.—Apply, stating experience, and 
required, to MANA ck. ‘D Drawing-offices, 

B. STH H, Co, Ltd., Rugby. 2508 A 





NGINEER (DRAUGHTSMAN), 
Deep = Fumpine 
guitable applicant Aaa = tati experience, 
e@ applicant.— ress, 68 ng ae, ex 
and salary required, 2493, The Engineer Office =. 
4 a 


EQUIRED, Capable ASSISTANT for Drawing- 
office of Water-tube Boiler Manufacturers. 
Applicant must be used to control of men and be 
fully conversant with this class work.—Address, 
stating age, experience, and salary required, 2739, 
The Ensincer © Ofics. 2739 «a 











EQUIRED oer Ealick Ravine Works in India, 

an ENGINEER GHTSMAN, with good 
theoretical calstus. deothie i 
Lifting Appliances, Sluices. 


giving - fall particulars, to Z. 
Advertising Agency, Fenchureh-avenue, : London, E. ’ 
2736 





‘SENIOR and JUNIOR nan hoe tay mae 
QUIRED AT ONCE, accusto to 
Structural Steel Work.—Apply, calies 4 age, & 
colary required. and when at liberty, 
RAUGHTSMAN, Redpath, Brown 

Preftord Park, Manchester. 


RE- 
experience, 
to CHIEF 
Co. Ltd., 

2733 a 











with corres of testimonials and mal references, For 
and should be forwarded r. C. 8. Taylor and nd show results, there are prospects vancement ——- DRAUGHTSMEN are REQUIRED by unt 
_LE.E., Am. LE.E., Deputy General Manager. | ‘© %, Very remunerative life position. State fully class Heavy Machine Tool Makers. Should be 
c/o Messrs. Cardew and Rider, 8, Queen education, training, experience, age (not over 40), and | capable Designers and aw had good all-round expe- 
Anne’s-gate, Westminster, London, 8.W. 1, not later | Commencing salary.—Address, 2600, Engineer | rience. State qualifications, eqpecionse, and ary 
than Friday, the 2nd August, 1920. 2600 4 | required.—Address, 2728, Engineer O 
Envelopes should endorsed ‘* Draughtsman " A 
or “* Distribution Engineering Assistant,’’ as the = - ENGINEER REQUIRED. Ex 
case may be. in Power-house Work, Coal- handling WO LEADING DRAUGHTSMEN WANTED by 
T. H. ALDRIDGE, Plant. —- Heavy Grinding Machinery; also in the Firm manufacturing High-class Electric Cranes, 
M.L.E.E., M.I. Mech E., Fel. Am. LE. E.. Fueamatio Conveyance of Powdered Materials. State | Manchester district. ary offered.—Address, 
fice President and General perience, and salary required.—Address, | stating age and experience, 2704, The Engineer Office. 
18th July, 1929. "3710 Peoer, “The Engineer Office. "P6047 A 2704 a 
0 B Sou and 
EQUIRED AT ONCE, Thoroughly Qualified | "ECTOR, REQUIRED for Gousb of une 


SITUATIONS OPEN 
COPIES or NOT Onsen 
TusTmona.s, ALS, UNLESS 





ANTED, a Shop and Drawing-office Trained 

ENGINEER, 30 to 40 years of age, as Assistant 

to the Works Manager in a General Engineering 

Works, Bridge Build and I State 

age and where experience gainéd. Salary £550 per 

7 .—Address in confidence, 76, The } a 
le 2576 A 








WANTED, 
CHEMIST oz ENGINEER 


CHEMICAL ENGINEER, 


Having first-class experience in the manufacture 
of Silk by the Dry (so-called Acetate) Process. 


Those having only experimental experience 
need not apply, as only a practical man is 
required who is capable (based on actual expe- 
rience) of supervising a large plant. 


Particulars should be given of the daily pro- 
duction of silk spun, and how many spinning 
machines installed or operated and how many 
spindles per machine, 80 as to give some indica- 
tion of experience. 


Salary £400 to £900 per annum or more, 
according to experience. 


Write, Box A. 757, 
W.C, 2. 


86, Strand, 
2746 A 


Willing’s, 





ANTED, —~—. — Who Has Been 
engaged the Erection ne. \seennes 
of CELLULOSE. ACETATE PLA) 
Particulars required about size 7 plant. 
High salary offered to the right man. 


Write, Box ©. 759, Willing’s, 86, Bw 
WC, 2. 745 A 





Wath: Skilled INSTRUMENT and TOOL 
K in the first 
instance, ateains qualifications and wages required, 
to Messrs. . G. PYE and CO., Granta Works, 
Cambridge. 2749 A 





SSISTANT METALLURGICAL CHEMIST RE - 
QUIRED for Laboratory of Engineering 
Works in Midlands. Must have thorough experience 
on Steel and Non-ferrous Analysis.—Address, stating 
age, experience, and salary required, 2716, The as 
neer Office. 





SSISTANT to CHIEF ENGINEER REQUIRED in 
Z London by Firm of Chemical and Metallurgical 


Engineers. Must have had — theoretical and 
practical experience in the 7 manufacture and 
operation of various types of ical and Metal- 


lurgical Plants.—Address, with full particulars of 
experience, age, and salary required, P6042, The Engi- 
neer Office. P6042 A 


CHIEF AERONAUTICAL INSPECTOR, to take 
full responsibility for approved inspection depart- 
ment at Westland Aircraft Works, Yeovil.—Applica- 
tions, giving full qualifications, age, ve expected, 
educational ant technical experience d when avail- 
able, to be dressed to MANAGING DIRECTOR, 
Aircraft 141, Your 2727 a 








EQUIRED for South America, FOUNDRY MAN. 
AGER, with wide experience in repetition and 
general work. Must be expert metallurgist with 
several years’ experience in similar capacity, able to 
organise for large-scale production on modern lines. 
Single men with knowledge of Spanish .preferable.— 
Letter only, stating age, qualifications, salary, to 
8.LA.M.,,Ltd., 46, Kingsway, W.C. 2. P6049 A 





ALESMAN ENGINEER REQUIRED for Great 
\ Britain for the Sale of Fuel Meters of high 


accuracy. 
Only applicants with wide experience in this branch 
and with good tradefconnections need apply. 
Address, giving full particulars of age, previous 





experience, and copy testimonials, P6048, The Engi- 
neer Office. 38 A 
NDER WORKS MANAGER a UIRED in Engi- 
neer and Boilermaker’s an in South of 
England, age about . ractical up-to-date 
experience and organisation ability essential.— 
Address, stating salary ul and give full 
details of career, 2730, The Engineer neer Office. 2730 a 


experience in Light Structural Steel 
work, Hoppers, Mechanical and Pipework.— Address, 
2753 a 


2753, The Engineer Office. 





TIGHT WATCHMAN REQUIRED. Experience in 





pe similar position large works.—Address, 2709, 
The Engineer Office. 2700 A 
SITUATIONS WANTED 





N EL RCTRIC AL ARES AL ENGINEER, 26 
years of-age, SEEKS POSITI in CHARGE 
Good technical knowledge fal knowledge of Apanieh: 
Present salary £325 a year. Experience erection and 
running Diesel oil engines, pumps, switchboards 


heavy electrical plant of all types, both A.C. D.C. 
Figet-ctess references.— Address, P6036, Engineer 
I ffiee. BR 





HARTERED CIVIL ENGINEER, with Wide Con- 
struction and management experience, t 
+ PROCEED ABROAD, 


nelling, 
Cy oN Sve 


home, WILLING 
gation and_ report oe 
electric, or Modern Reads, i. 2 
languages.— Address, P6027, 





or. ENGINEER, with Extensive Experience in 
plazout and 4 epee Wachee 





ORKS MANAGER WANTED for the Production 
eof a speed } Oil Engines. Ex ence 


—Reply 
os age. a dig references, and salary requires. 
and H. McLAREN, Ltd., Engineers, Hunslet, | wor 








Ware ie for 5 ee District, 
DRAUGHTSM 

detailers required. etate 
required.—Address, 2700, The "Engineer 


STRUCTURAL 
opceey experienced 
and salary 

Office. 


2700 . a 





Wyant in Senden Competent DRAUGHTSMAN, 
make scheme drawings in connection with 
Convertas and Mechanical ew 4 aate. Expe- 
men only need apply. cnpegeenee, 
at salary.—Address, 2729, The Tasineer Oo : 
2729 ‘A 


ANTED, JUNIOR | np ge for Engl- 

neering Works in South of England.— Address, 

giving "fall particulars of age, experience, —_ we 
required, 2712, The Engineer Office. 2712 








V JANTED, LEADING DRAUGHTSMAN, Prefer- 
ably one used to Steam Wagon Work, Leeds 

nee. State experience-and salary required — 

Address, P6037, The Engineer Office. P6087 





Ware TWO or THREE  FPirst - class 
DEAUGHTEMES. accustomed to the design of 
Structural Steel Work and construction of Water-tube 
Boilers. Applicants must have had experience.— 
Address in first instance, stating age, salary required, 
and qualifications, 2789, The Engineer Office. 2739 a 





“bp ~ DRAUGHTSMAN REQUIRED for London 
-office emplo: a tsmen. 


Drawing twenty draugh 
Must have “held similar tion and “be capable of 
su ing design of urgical or similar plants.— 
Address, stating age, experience y required, and 
when at liberty, P6041, The Engineer Ditice. P6041 a 





ae —M 


Experienced i 
—Address, giving Darth 
salary required, to 2570, The 


ECHANICAL-ELECTRICAL, 
pe 4s and D.C, 2" 


nginesr 0 
2570 « 





Metropolitan Borough Councils’ $ 

Act, 1908, have been valued at £100 per ai 
The appointment will be subject to the. provisions 

0 

f 





Cmanes Bap PRESS SETTER REQUIRED, 
active control of department, 





the above Act and to the s 
satisfactorily passing medical é¢xaminations by the 
Council’s Medical Officer of Health. 

Applications, stating ages, qualifications and expe 
rience, must be made on forms to be obtained from 
the underaigne: 1 (if by post by forwarding a stamped 
ade aneneed foo Iscap envelope), and must be delivered, 
endorsed *‘ Baths Superintendent and Matron,’’ not 
later than Twelve Noon on Wednesday, August 2ist, 


ae directly or indirectly, will be a dis- 


Canvassing, 
qualificatio 

ee E, NEWTON, Town Clerk, 
Town Hall, cuntivedl 8.E. 





setting up of tools et all descriptions, and economical 
utilisation of labour.—Address, 2708, The Engineer 
Office. 2708 A 





NGINEER ASSISTANT WANTED for a Tea 
Garden in Northern India, Must be educated 

a public school, single, between 21 and 25, 

qa mechanical engineer with experience of \. 

Engines and } me Salary Vito. with eat 


mensem a ae - 
gerteeens, S co eo os. W. Vickers Ltd., 
. Austin Friars, © Cc. ae Ae 





were UIRED, Ex 


vere 
and ct. ry required D, c/o p- 
Ld., 24, Aus 


UGHTSMAN REQUIRED. for 


ig stating ase 


"Vickers and’ Co. 








bys id ra pellien ‘weak. 
icons, Bolter aad hy araalin, is OEE is oes, The 
GINEER, Good Pesemee. Baporteane 


Age 27 
in quantity production of 
-— limits, automatics, 


mechanioms. Skee. well. 
established conce: London pn as MANAG 
with view to PARTNERSHIP.-A Address, . 
Engineer Office. peo2d 





INGINEER, A.M.I. Mech. E., Capable Cronnton, 
first-class experience in design and manufact 
plant for chemical industries, factory ave 
out and _ reorganisation of ant and machinery 
— FRESH APPO NT. Excellent refer- 
ences ; x resent disengaged.—Address, P6015, The 
Engineer . P6015 B 


NGINEER SALESMAN (Mechanical), 36, Dis- 
+ Public school education, REQUIRES 
POSITION in Europe. coapere with con- 
sulting engineers and export me .» good know- 
ledge of locomotives, carri ~ wagons, also 
machine tools, some electri knowledge; 3% 
acting works r with large railway in India, 
4 years with well-known consulting engineer in West- 
minster.—Address, P6043, The Engineer - 
Pr 


GINEER, with Diploma of Zarich Technical 
Colleze, age 244 years —_ POSITION in 
or vks dealing z with: struct neering 
suchfas tank p...‘> work and buildi Has initintive 
and is willing to » «ot oo lity. Two and a 
half — of practical w wain oe. gy 
and works. Good+¢ knowledge French th pome 
knowledes ‘of t English, = ha Sank. ould 
be_prepared to ial 
51 “a of Annonces Suisses 8.A., 
2738 B 











ravel 
otiee Pa 127 





Works Manager 20 Years Expe- 
. engineering and 
* Intest 
POST, office or works. 
Office. P6045 


NGINEER (46), 

rience practical a 

steel works, qeentity progens 
SEEKS progressive 


—Address, P6045, The Engineer 








UNDRY MANAGER DESIRES GE; 
foundry epetensiee and university trai accus 
tomed to modern plan 
&c., steel, iron and ‘talleable, ne and 
erecting experience 1, young, and _ 
Address, P6018, The Pp R- Office. 8B 
and Y- 


T of 
oung Ae is OFFERED for moderate salary in 
Josition of fooomeey in works, D.O., f 
iser has 


ti Ad now! 
- ors “y passed Pn KE B.Sc, 


- + an and has 
, ‘Address, P5084, The Engineer Office. P5084 B 


ao TOOL, éane a 
6U and 








iatrit, “Give Auto- 

= alte con ive — 

yoquired.— Adress, 2570, * Engineer ¥ et se70'k A 
Ccataes 5 RE vd aed Machine Tool 
design, xtures, a pment.— 


Ap y in oO at i. Alias experience, salary, 
BSTER and BENNETT, Ltd., Contry. 2476 a 





For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal 


The Shannon Power Scheme. 


On Monday last, July 22nd, Mr. Cosgrave, the 
President of the Executive Council of the Irish Free 
State, formally opened the intake sluice gates of the 
Shannon headrace at Parteen Villa, O’Brien’s Bridge, 
near Limerick, thereby admitting water to the 
7}-mile canal which conveys the water from the river 
to the power-house at Ardnacrusha. The canal will 
be filled by slow stages, the level of water being raised 
about 3in. each day. By September it is hoped that 
the depth of water in the headrace will be sufficient 
to allow the final tests on the turbines and generators 
to be made. If all goes well it is expected that the 
plant will be in a position to supply current throughout 
the Free State in the early part of the coming winter. 
In the course of some remarks, Mr. Cosgrave referred 
to the doubts which had been expressed from time 
to time as to the reliability of the estimated costs 
of the scheme. Quoting a recent statement of the 
Minister of Industry and Commerce, he said that a 
margin of 5 per cent. would cover the difference 
between the actual and the estimated costs of con- 
struction. The way in which the work had been 
carried through reflected, he thought, the highest 
credit on both the contracting firm and the officials 
who had supervised the scheme on behalf of the 
Government. A full account of the civil engineering 
work connected with this scheme, the construction of 
the intake canal, power-house and tailrace, the tur- 
bines and generators, with their switchgear, and also 
the scheme of distribution will be found in three 
groups of articles published in THe ENGINEER in 
our issues beginning December 2nd, 1927, March 
23rd, 1928, and April 26th of the present year, 
respectively. 


Wireless Telephony Developments. 


On Thursday evening, July 18th, experimental 
wireless telephonic communication was established 
between the Cunard liner “ Berengaria’’ and the 
office of the International Telephone and Telegraph 
Corporation in Paris. At the time of this first public 
demonstration the “‘ Berengaria’ was about a day 
and a-half from New York. The actual transmission 
was made between the company’s land station at 
Trappes, about 15 miles south-west of Paris, and a 
party of engineers aboard the ship. A short-wave 
system was employed with slightly different wave- 
length for the two directions, which assists two-way 
conversation. On Thursday evening the conversation 
was somewhat spoilt by atmospherics, but the experi- 
mental results were, it is stated, so good that it is 
expected that within a few months other Cunard 
liners will be similarly equipped. During the maiden 
voyage of the “ Bremen” an account of the day’s 
trip was each evening broadcasted and was received in 
Germany. The American Telephone and Telegraph 
Company is also preparing to fit a trial installation on 
the United States Line steamship “ Leviathan,” and 
the same company has begun the construction of a 
new short-wave radio telephone transmitting station 
at Lawrenceville, New Jersey. There appears to be 
every prospect of wireless telephone installations 
being fitted on all large liners, enabling them to keep 
in direct touch with the countries they serve. On 
Monday of this week, July 22nd, the wireless tele- 
phone service between London and Buenos Aires 
was inaugurated, communication being established 
between London and special public call offices in the 
Argentine capital. The service is at present restricted 
to the period from 5.30 p.m. until 9 p.m., and clear 
reception is obtained. Experience will show the 
commercial utility of this new service at the present 
rates of £6 9s. for the first minute and £2 3s. for each 
additional minute or part of a minute. 


Profit-Sharing in 1928. 


Last year’s slightly improved trading conditions 
are reflected in the profit-sharing and co-partnership 
returns for 1928, issued last week by the Ministry of 
Labour. The Ministry is acquainted with 316 schemes 
in operation in ordinary commercial undertakings 
throughout the country. The firms concerned em- 
ployed 484,600 workpeople, of whom 222,300 were 
eligible to participate. About one-third of the 
schemes was started since 1921. Full details were 
given to the Ministry of 245 schemes, under which 
bonuses aggregating about 1} million pounds were paid 
to 185,800 participating workpeople, out of a total 
of 290,000 employed, the distribution averaging £9 8s. 
per head, or 4-3 per cent. addition to wages. These 
figures compare with 222 schemes, 1} million pounds 
allocated to 167,500 out of 268,500 workpeople, 
giving an average of £9 3s. 1d., or 4 per cent. on wages, 
during the preceding year. In the group of trades 
coming under the heading of “‘ Metal, engineering, and 
shipbuilding,” 46 schemes were known to be in opera- 
tion at the end of 1928. The 43 firms concerned 
employed 78,700 workpeople, of whom 21,800 were 
entitled to participate. In the 32 schemes of this 
group of which particulars are given, an average of 
£2 11s. 7d., or 1-9 per cent. on wages, was distributed 





to 19,800 eligible employees, compared with 30 
schemes and a bonus of £2 13s. 5d., or 1-6 per cent., 
to 14,900 workpeople in 1927. Included in the ten 
schemes discontinued during 1928, two, connected 
with chemical concerns, ceased as the result of amal- 
gamation with another scheme ; one, associated with 
motor cycle manufacture, because of “lack of 
financial success”; and one, connected with elec- 
trical engineering, was discontinued in favour of a 
superannuation scheme. Among the twelve new 
schemes started during the year, two were connected 
with the engineering industries, two with gas manu- 
facture, and one each with the chemical industry, 
a colliery, cement manufacture, and a waterworks. 
A short section of the return is devoted to profit- 
sharing in co-operative societies. These statistics 
show that in 1928 there were in operation 163 schemes. 
Particulars are given of 157 schemes, under which 
an average bonus of £5 8s. lld., or 4-6 per cent. 
addition to wages, was distributed to 28,700 parti- 
cipating employees. In this class of scheme also the 
distribution is on a slightly higher level than in 1927. 
The 157 schemes are roughly equally divided between 
agricultural, industrial productive, and retail dis- 
tributive societies. In all classes of industry the 
Ministry has knowledge of 479 schemes with 251,000 
participating employees in operation at the end of 
1928. Under 402 of these schemes an average bonus 
of £8 17s. 5d. was paid, giving 4-4 per cent. addition 
to earnings, or nearly 3s. 5d. per week. 


Charing Cross Bridge. 


SINCE we wrote a week ago, particulars have been 
published of the terms of the agreement regarding the 
removal of Charing Cross Station to the south side of 
the Thames which has been reached between the 
London County Council and the Southern Railway. 
The underlying principle is that the Council shall 
reinstate the railway on the Surrey bank of the river. 
In addition to acquiring the freehold of the agreed 
site and handing it over to the railway company, 
clearing the site of all buildings now standing on it, 
and compensating the dispossessed tenants, the 
Council is to pay the company by instalments a sum 
equal to the estimated cost of constructing on the 
site (a) a hotel, railway station and other railway 
works equivalent in capacity and similar in character 
to the hotel, station and other railway works now at 
Charing Cross; (6) siding and other train accommo- 
dation reasonably required upon the transfer of the 
terminus from Charing Cross; and (c) any other 
alterations to the existing railway rendered necessary 
by the carrying out of the scheme. The company is 
also to receive the sum of £325,000 as compensation 
for all loss, damages and expenses incurred in conse- 
quence of the removal. On its part the railway com- 
pany is to convey to the Council without payment its 
freehold site at Charing Cross, together with the 
station and hotel, the track and its supporting arches 
to the Thames, the iron bridge over the river and the 
continuation of the track to a point on the Surrey 
side near the existing Waterloo Junction Station. 
The agreed site on the Surrey side is a triangular 
area coming down to the river frontage and extending 
from Waterloo Bridge to the existing Charing Cross 
Bridge. The area of this site is much greater than 
that on the Middlesex side which the company is to 
surrender. 


A Scottish Coal Distillation Scheme. 


A LOW-TEMPERATURE carbonisation plant which, 
it is claimed, is the largest of its kind in the world 
was officially opened by Viscount Elmsley at the 
Glenboig works of the Bussey Coal Distillation Com- 
pany, Ltd., on Friday last, July 19th. The installa- 
tion consists of fourteen retorts having a total designed 
capacity of 700 tons of coal per day, which, when 
treated by the Bussey process, is converted into some 
450 tons of smokeless fuel, 20,000 gallons of oil, and 
20 million cubic feet of gas. Contracts have already 
been let for the sale of these products. Each retort 
is electrically operated by automatically controlled 
motor-driven feeding gear. The motors are of the 
Parkinson “ Klosd”’ pattern and the current is 
obtained from the Clyde Valley Supply Company’s 
25-cycle system and from 50-cycle oil engine-driven 
alternator sets. There is a Crompton Parkinson 
reversible frequency changer, which is provided with 
a rocking stator, enabling it to synchronise with the 
generator sets when these sets are in operation. The 
frequency changer supplies 25-cycle current to an 
adjacent brickworks. It is understood that similar 
plants will be erected in other parts of Scotland, prob- 
ably in the Fife coalfield. The Bussey Company 
intends to erect up to twenty plants in different parts 
of Great Britain. 


The Maiden Voyage of the “ Bremen.” 


On her maiden voyage from Cherbourg to New York 
the new North German Lloyd liner “‘ Bremen *’ made 
the crossing to the Ambrose Lightship at the entrance 
to New York harbour in the record time of 4 days 17 
hours and 42 minutes. The best performance of the 
“Mauretania” on the same run was 5 days 2 hours 
and 34 minutes, so that her record has been lowered 
by 8 hours and 52 minutes. It is not believed, how- 
ever, that the “‘ Bremen ” developed her full designed 





power on her first outward voyage, and she is expected 
to lower her own record on subsequent voyages. 
From the log of “ Bremen,” given by Captain 
Ziegenbein, the master of the ship, it is very clear 
that the power of the turbines was slowly worked up, 
which is in accordance with general engineering prac- 
tice when running vessels for the first time. On the first 
(short) day out from Cherbourg, July 18th, 288 nautical 
miles were accomplished at an average speed of 26 
to 27 knots. On the following day 687 nautical miles 
were made, with an average speed of 26-95 knots. 
On Saturday, July 20th, a new record of 704 nautical 
miles was recorded at an average speed of 27-61 
knots, while the following day this record was beaten 
by doing 705 nautical miles at an average speed of 
28-20 knots. On Monday, July 22nd, the total 
run was 713 nautical miles at an average speed of 
29-71 knots, and left only 67 nautical miles to the 
Ambrose Lightship. When some 20 miles east of 
Fire Island an aeroplane was catapulted from the 
deck of the “ Bremen’ while she was steaming at 
about 28 knots. It arrived and landed half an hour 
later. On subsequent voyages the aeroplane will 
leave the ship at a greater distance from New York. 
The figures given for the speed of the vessel cannot 
be deduced from the recorded distances run per day 
without further knowledge concerning the ship’s 
course, &c. They are at first sight discordant, but 
as they are not related by any simple arithmetical 
law, we can only accept them as being correct on the 
captain’s evidence. For the whole voyage the average 
speed is given at 27-83 knots. The Cunard Company 
and also the officers and crew of the “ Mauretania ”’ 
have congratulated the captain and owners of the 
“Bremen ” on the new record she has established. 


Electricity Supply in Rural Areas. 


Last week the Electricity Commissioners convened 
a further meeting of the Conference on Electricity 
Supply in Rural Areas, which was attended by 
twenty-two representatives of Government Depart- 
ments and of various associations and other bodies 
interested in the different aspects of rural electri- 
fication. The main purpose of the meeting was to 
consider the action which had been taken on the 
various recommendations embodied in the report of 
their proceedings published by the Commissioners 
in July, 1928. A summary of the action taken on the 
matters dealt with since June, 1928, was considered, 
together with docwnents relating to various aspects 
of electricity supply in rural areas which had been 
furnished by the Ministry of Agriculture and Fisheries, 
the Department of Agriculture for Scotland, &c. 
It was noted that various important schemes for the 
development of supply in different parts of the 
country under Electricity Acts and Orders had been 
or were about to be approved by the Electricity 
Commissioners; that the Commissioners, with the 
concurrence of the Minister of Transport, had ap- 
pointed a technical officer whose duties would be 
specially concerned with the fostering of rural elec- 
trification ; and that the Commissioners had appointed 
committees which were at present investigating the 
questions of uniformity of electricity charges and 
tariffs, and the provision of facilities for assisted wiring 
and the hire or hire-purchase of electrical apparatus 
to prospective consumers, both matters being of 
special importance in connection with the develop- 
ment of rural supplies. A further meeting of the 
Conference is to be held as soon as the reports of the 
above-mentioned committees have been received. 
Consideration will then be given to the question of 
publishing another report of the proceedings of the 
Conference. 


The Clyde Steamer “ King George V.” 


Tue Clyde passenger steamer “ King George V.,”’ 
the most recent addition to the fleet of Turbine 
Steamers, Ltd., Glasgow, is a vessel of unusual 
engineering interest on account of her high-pressure 
turbine machinery, which is designed to operate at a 
pressure of 550 lb. per square inch and a total steam 
temperature of 750 deg. Fah. While on her usual run 
from Greenock to Campbeltown on Friday morning 
last, July 19th, shortly after leaving Lochranza Pier, 
an explosion took place in the boiler-room, which 
was caused by the failure of a boiler tube in the 
forward boiler. The non-return valve in the main 
steam pipe closed immediately and the consequent 
escape of steam passed through the funnels. In 
setting to work the drenching apparatus and in dealing 
with the trouble the chief engineer and the third 
engineer received, it is regretted, slight burning 
injuries. Many of the passengers and crew were 
unaware of the occurrence, but the captain decided 
to transfer the Campbeltown passengers to the 
steamer “‘ Davaar,”” which was following. The day 
excursion passengers, however, remained on the 
“King George V.” and she returned to Greenock 
under her own power, making the usual calls. The 
forward boiler has been examined by the various 
representatives concerned, and it seems very clear 
that the cause of the tube failure was shortage of 
water, which probably had obtained for some con- 
siderable period prior to the occurrence. The boiler 
is being re-tubed by the builders, Babcock and Wilcox, 


Ltd., of Renfrew, and it is expected that the steamer; 


will shortly be in service again. 
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Transformer Tap-Changing on 
Load. 
No. ITI.* 


ORIGINALLY the Metropolitan-Vickers Electrical 
Company adopted the split-parallel winding method 
of tap changing under load, but subsequently that 
scheme was abandoned in favour of the single winding 
method with tappings connected to contactors or 
switches and with a reactor tapped at the middle 
point. Two types of switches have been developed, 
both of which are compact and add little to the space 
required by the transformer. A 6000 kVA three-phase, 
40-period, 11,500-volt auto-transformer having a 
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Fic. 21-—-6000-kVA THREE-PHASE AUTO-TRANS- 
FORMER WITH TAP-CHANGING GEAR 





voltage range of plus 20 per cent. to minus 4 per cent. 
in 2 per cent. steps is shown in Fig. 21, and Fig. 22is a 
diagram of connections. As the transformer is of 
the three-phase shell type, a delta-connected tertiary 
winding is provided for the purpose of eliminating 
triple harmonics in the phase voltages of the main 
windings, which are star connected. A 24 per cent. 
winding on each phase is divided into six tapping 
sections, and tapping connections are taken to one 
side of seven tapping switches, whilst the other sides 
of alternate switches are connected together, and the 
two common connections of each phase are taken 
to the outside terminals of a continuously-rated 


reactor, which is tapped at the centre and is utilised | 


path of the load current is through half the winding 
of the reactor, which is designed to carry full-load 
current,.and the value of the choke is proportioned 


so that the passage of the current through this part | 
of the winding does not appreciably affect the voltage | 
of the transformer at power factors higher than 0-6, | 


as the slight voltage drop due to the choke is in 
quadrature with the phase of the load current. To 
reduce the boost one step, i.e., to 18 per cent., switch 
No. 2 is closed in addition to switch No. 1, when the 
reactor is connected across terminals 1 and 2 of the 
transformer winding, so that the potential of its mid- 
point tapping is equivalent to that of a tapping 


| A solenoid-operated brake is released as soon as the 


motor is energised and is applied by spring pressure 
as soon as the exciting circuit is broken. Reduction 
gearing driven by the motor drives a cam shaft 
which makes one revolution for every tapping change 
and operates two “ notching ” switches which ensure 
that once the motor has been energised it will con- 
tinue to run during one complete tapping change 
and then stop. As soon as it has been started up, it is 
out of the operator's control and it has to be energised 
again to make a further change. Another gearing 
reduction drives a shaft which only makes one com- 
plete revolution for the full tapping range. This 














FIG. 23--AUTO- TRANSFORMER REGULATING GEAR 


brought out of the main winding midway between 
1 and 2, thus doubling the number of effective tap- 
ping positions. To reduce the boost a step further, 
switch No. 2 remains closed, but switchyNo. 1 is 
opened, whilst a further 2 per cent. reduction in 
boost is effected by closing switch No. 3 and so on. 
As no part of the transformer or reactor winding is 
subjected to overload during the tap - changing 
intervals no protective gear is required in the event of 
the full changing operation not being completed 
owing to a failure of the supply to the motor drive 
or for any other reason. The switch unit for each 
phase consists of seven contactor switches arranged 
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FIG. 22—AUTO- TRANSFORMER CONNECTIONS 


during the transfer period from tapping to tapping. 
It also provides a means of doubling the number of 
effective tapping positions in the well-known manner. 
The centre tappings of the reactor windings provide 
the outgoing line terminals. 

The auto-transformer and reactor are placed in a 
single tubular tank and the tap-changing switchgear 
is mounted in a separate oil-filled compartment. The 
contactor type switches to be seen in Figs. 21 and 23 are 
operated through push rods by specially-shaped 
motor-driven cams situated in the lower part of the 
switch tank, the sequence of connections for the 
various tapping positions being indicated in the table 
of Fig. 22. For the position of maximum boost, i.e., 


plus 20 per cent., switch No. 1 is closed so that the | 


* No. IT. appeared July 19th. 


in line, corresponding switches of the three phases 


shaft operates the high and low-limit switches which 
prevent travel of the switch mechanism beyond the 
extreme positions, and a small drum switch which 
operates the position indicating voltmeter—Fig. 24 
at the control point. In the case of emergency the 
gear may be operated by hand and there is a mech- 
anically-operated indicator which shows the number 
of the tapping position in use. For the most part, 
the driving mechanism is immersed in oil in the switch 
tank; all the bearings above the oil level are of the 
ball type. 

The auxiliary contactors for the control circuit of 
the motor are mounted on a panel housed in a sheet 
steel cubicle below the tapping switch tank. The 
transformer illustrated in Figs. 21 and 23 is arranged 
for remote electrical control, but fully automatic 
control_can be arranged for if desired. By moving a 





being operated simultaneously by cams. Each | 


cam is designed so that first No. 1 switch is closed, 


Fic. 24—-CONTROL PANEL 


then Nos. | and 2, then 2 only, and so on, thus giving | 


the required switching sequence shown in the table 
in Fig. 2. The cams have separate “ opening” and 
closing faces and the mechanism is arranged so that 
the break is always made quickly, whilst the make is 
positive. In the event of the contacts sticking, a 
following portion of the cam ensures a positive break, 
in the correct sequence before the next tap-changing 
operation is commenced. Insulating barriers are 
provided between all the switches, but, in the case of 
the transformer illustrated, they have been removed. 
To avoid the possibility of leaky packing glands to 
the motor drive housing shown in Fig. 23, the driving 
| shaft is carried vertically above the oil level. 


| spring-loaded controller to the right or left, the tapping 
| position is changed, and the control handle does not 
have to be held over to complete the change. Even 
if it is held over, the gear will only operate for one 
step. If another step in the same direction is required, 
| the controller handle is allowed to move back into the 
| neutral position, and is then moved over to the right or 
| left again. The remote electrical position indicator 
| consists of a voltmeter supplied from the control 
auxiliary circuit through resistances operated by the 
| drum switch at the tap-changing mechanism. The 
| scale of the instrument bears numbers corresponding 
to the tappings, and only two pilot wires are required 
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between the instrument at the control point and the 
transformer. Lamp-type position indicators can be 
provided if necessary or a special indicator, consisting 
of a phase-shifting device at the tap-changing mechan- 
ism, coupled by the pilot wires to an instrument of the 
power factor meter type. An indicator can be 
arranged to light up dur:ngthe tap-changing operation, 
the lamp being extinguished when a full step has been 
completed. The whole of the tap-changing gear, it will 
be noted, is external to the main transformer, and 
can be removed in-the case of trouble when the trans- 
former can be operated without the tap-changing 
gear. The apparatus described is suitable for 11,000- 
volt circuits, but a similar type_has been developed 














Fic. 25-—-132-kV SINGLE-PHASE TRANSFORMER 


and manufactured for 33,000-volt circuits. This 
type of tap-changing gear has also been applied 
to 132-kV transformers with solidly earthed 
neutrals, and with tappings connected to the 
earthed end of the high-voltage winding. A 50- 
period, 132-kV, single-phase transformer, which is 
part of a 60,000-kVA, three-phase bank, is shown in 
Fig. 25. The transformer has a radiator-type tank, 
and is fitted with contactor-type regulating gear. 
Owing to transport difficulties, the reactor had to be 
placed in a separate tank below the switch tank. 

For smaller transformers wound for pressures 
up to 11,000 volts, a rotary type switch working on a 
similar principle hasjbeen developed, and Fig. 26 

















Fic. 26-—-850-kVA THREE-PHASE TRANSFORMER 


shows this gear applied to the low-voltage side of an 
850-kVA, three-phase, 50 period, 33,000/11,000-volt 
transformer. <A simplified diagram of connections 
for one of the three phases is shown in Fig. 27. The 
transformer winding is broken, and a number of 
tappings is arranged on one side of the break. Each 
phase of the switch has four sets of fixed contacts, 
and a pair of independent moving contacts, which are 
insulated from each other. The tappings are con- 
nected to two sets of fixed contacts, and the remainder 
of the contacts are made into two common junctions 
and joined to the outer terminals of the reactor, the 
mid-point of which is joined up to the other half of 
the transformer winding. In all the full tapping 
positions both sets of moving contacts are connected 
to the same tapping. The reactor is only used in this 


not to double the number of effective tappings, as 
in the previous scheme. To change the voltage, first 
one contact is moved to the next position and then 
the other. Although the switch illustrated—which is 
housed in a separate oil tank attached to the side of 
the main transformer tank—is hand - operated, 
arrangements can be made to operate it by a motor. 
Connections between the transformer tappings and 
the switch are made through porcelain bushings in 
the dividing wall. For a three-phase transformer, 
three switches are arranged in a line and coupled 
together by insulated couplings. A notching device 
ensures that the switching positions are well defined, 
and the movement of both contacts is automatically 
carried out if the first is moved through a step, and 
both contacts have a quick break action. The switch 
provides a compact arrangement, which can be 
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Fic. 27—-TAP-CHANGING CONNECTIONS 


applied economically to small transformers and has 
the advantage that the whole of the regulating 
apparatus is external to the main transformer, so that, 
in the event of trouble it can easily be disconnected 
| when the transformer can be operated alone. The 
operating duty of the contactors in the case of the 
|larger switches ani of the contacts in the small 
switch is very light, their main function being to 
| transfer the load from one circuit to another, and the 
only current which they have to break is the no-load 
| current of the reactor when it is connected across a 
| pair of tappings of the main transformer. 





(To be continued.) 








| 
Africa and Science.* 


WE have reason, indeed, to be grateful to the 
British Association for its achievement and its 
significance. If I might select three distinctive 
features in its record, they would be these. First, 
its contribution, direct and indirect, to those great 
triumphs of British science in the nineteenth century 
which are the possession not of an age, nor of a nation, 
but of all time and of very land. Directly, it has 
initiated, correlated, and contributed towards work 
of great scientific value ; indirectly, it has inspired 
much constructive activity, while its meetings year 
after year have done more than any other single factor 
to stimulate and hasten the onward march of science. 

Next I would dwell on its maintenance of a broad 
view of the scope and function of science, and, coupled 
with that, the emphasis laid by it on the essential 
homogeneity of science conceived thus broadly, and 
the interdependence of its several branches. The 
| Association had no lack of opposition to encounter at 
its coming to birth. Those who interpreted science 
| primarily in the medigzval sense as being limited to 
|the sciences of introspection had still but scant 
| respect for the claims of the sciences of observation. 
When in the second year of its existence the Associa- 
tion visited Oxford, Keble protested vigorously 
against the University’s reception of what he called 
a hodge-podge of philosophers. This hodge-podge, 
be it noted, included Brewster and Dalton and 
Faraday. But the Association did not react into 
| narrowness. It remained true to the broad conception 
of Scientia which was held by its founders, one of 
whom affirmed in striking language at the first meet- 
ing that “ The chief interpreters of Nature have always 
been those who have grasped the widest fields of 
inquiry, who have listened with the most universal 
curiosity to all information, and felt an interest in 
every question which the one great system of Nature 
represents.” 

Lastly, I would select as characteristic of the 
British Association its success in maintaining the 
contacts of science with the public on the one hand 
and the State on the other. One of the aims which its 
founders set forth was ‘‘ to obtain more general atten- 





* Presidential address delivered before the British Association 
for the Advancement of Science and the South African Associa- 
tion for the Advancement of Science by Mr. Jan H. Hofmeyr, 
President of the South African Association, on the occasion of 
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the opening meeting at Cape Town, July 22nd, 1929. Abridged. 
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tion for the objects of science ;"’ they sought to create 
a body which would make its appeal to the educated 
public as a whole, to fashion an instrument for the 
interpretation of the sometimes highly technical 
results of scientific investigation to the man in the 
street. They realised that the scientist received much 
from the public, that to the public he must freely give, 
and that the giving would not be without its due 
reward of new inspiration and renewed enthusiasms. 
There were some who opposed the nascent Association 
in the fear that science might degrade itself by making 
too popular an appeal. That fear has been belied in 
the passing of the years. The Association has kept 
touch with the public, it has ‘‘ demonstrated to all 
men that science is thinking with them and for 
them,” it has secured their interest and their sym- 
pathy, but it has never paid for that achievement the 
price of a lowering of its aims or of its standards. 
It is its success in this respect that has secured for 
it the prestige which has enabled it time and again 
to stand forth as the ambassador of science to the 
State, and so to play an important part in initiating 
and furthering enterprises of great national and 
scientific significance. 

For these reasons and for much else South Africa 
is proud and happy to be able to welcome and do 
honour to the British Association for the Advancement 
of Science. We welcome it the more heartily because 
of our consciousness of the greatness of our indebted- 
ness to the first visit of the Association twenty-four 
years ago. To that visit, with which there will always 
be linked a name honoured in the history of South 
Africa, as it is in the annals of science—I refer to Sir 
David Gill—this country still looks back with grateful 
recollection. It marked the commencement of an 
epoch in our scientific history, the epoch of the con- 
solidation of the position of science in South Africa. 


* - * . 


Let us view the position of science in our country 
as it was in 1905. On the academic side it s the naked- 
ness of the land that chiefly impresses us. South 
Africa then had but one University, and it was in 
reality only a Board of Examiners for the candidates 
presented by various colleges, which were all, without 
exception, inadequately staffed and poorly equipped. 
Outside of the colleges scientific workers were to be 
found mainly in Government Departments, then still 
small and inadequately staffed, and working in 
isolation in the four South African Colonies. In most 
branches the State’s scientific activities were still in 
their earliest infancy. The organisation was only 
just commencing to be built up. As part of these 
activities there fall to be mentioned the two astro- 
nomical observatories at that time in operation : 
the Royal Observatory at Cape Town, then already 
full of years and of honour, and the Johannesburg 
Observatory which, thanks largely to the representa- 
tions made by this Association of ours, had been 
established a few months before the 1905 meeting. 
In regard to scientific societies there is but little to 
record. There were in existence in 1905 a small 
South African Philosophical Society—now known as 
the Royal Society of South Africa—the Geological 
Society of South Africa, the Cape Society of Engi- 
neers, the Chemical Metallurgical and Mining Society, 
and also this Association for the Advancement of 
Science, which had*come into existence a bare three 
years previously. It was, indeed, the day of small 
things, and small also was the achievement which 
science in South Africa at that date had to its credit. 
If one leaves out of account the work of Sir David Gill 
and the scientific endeavour which had been put into 
the development of the gold mining industry of the 
Witwatersrand, there is little indeed of permanent 
significance that remains. 

Against this picture it is appropriate to set the 
picture of South African science as it will unfold itself 
to our visitors to-day. They will find three vigorous 
single-college teaching Universities, which have in 
recent years made remarkable progress in the attuin- 
ment of the standards of similar institutions in older 
lands, and also a federal University with six con- 
stituent colleges, which, like the single-college 
Universities, are, in human and material equipment 
and in the output of the results of scientific investiga- 
tion, very far ahead of their predecessors of 1905. 
To the scientific societies of 1905 there have been 
added, since the last visit of the British Association, 
the South African Institute of Electrical Engineers, 
the South African Institution of Engineers, the Cape 
Chemical Society, the South African Chemical Insti- 
tute, the Botanical Society of South Africa, the South 
African Biological Society, the Astronomical Society 
of South Africa, the South African Geographical 
Society, and the South African Economic Society, 
and this Association of ours has become an active, 
vigorous, and powerful body, proud of the achieve- 
ments which it already has to its credit, challenging 
eagerly the tasks that await it in the future. The two 
observatories of 1905, our visitors will find, have 
increased to six, including the Smithsonian Solar 
Observatory in South-West Africa, and the equipment 
of these institutions includes four great telescopes, 
with objectives of 27in., 26}in., 26in., and 24in. 
respectively, to which will shortly be added a 24in. 
refractor and a 60in. reflecting telescope—surely a 
remarkable astronomical equipment for so young 4& 


| country. The stimulus of the 1905 visit, in which so 


many prominent European astronomers participated, 
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has indeed borne rich fruit in the advancement of 
astronomical work in South Africa. 

But perhaps our visitors will be impressed not least 
by the development and consolidation of the scientific 
departments of our Civil Service. Significant also of 
the attitude of the State to science, and full of promise 
for the future, has been the establishment of a 
Research Grant Board, which advises the Government 
on the practical measures necessary for the encourage- 
ment of scientific research in the Union, and acts as 
its agent in the distribution of grants in aid of indi- 
vidual investigations. Nor have we reason to be 
ashamed of the positive achievements of science in 
South Africa during the past quarter of a century. 
Most impressive, perhaps, regarded cumulatively, have 
been the advances made in our knowledge of the 
diseases of plants, animals, and men, and of the 
methods of preventing them. 

But if I were asked to select the most broadly 
significant feature in the development of science in 
South Africa since 1905, I think I would pick out what 
one might describe as its South Africanisation. In 
1905 science in South Africa was in large measure 
exotic. The workers had come almost exclusively 
froma other lands. They were only beginning to apply 
themselves to our South African problems. In many 
cases they had not yet acquired a South African back- 
ground, nor a South African outlook. In the years 
that have passed South Africa has claimed those 
workers for her own, and they have given themselves 
to her service. They to whom this is the land of their 
adoption, no less than those to whom it is the land of 
their birth, and whom they have taught and inspired, 
have made it the land of their vigorous and devoted 
service. In its personnel science in South Africa has 
become essentially South African. And science has 
given itself with enthusiasm to the problems of South 
Africa. 

There, then, in brief outlines, all too imperfectly 
drawn, is a picture of South African science in 1929. 
Contrast it with the picture of 1905, and you have the 
measure of the achievement of a great epoch. Science 
consolidated, science South Africanised, science 
recognised as of great national value, both in the 
spiritual and in the material spheres, science drawing 
to our country the eyes of the world—surely that is 
no unworthy achievement. And as to-night, once 
again after the lapse of many days, our Association 
makes its report to the parent body, to which it gladly 
pays the tribute of filial reverence, it does so with 
pride and satisfaction in the work of the intervening 
period, but also with grateful recognition of the 
inspiration which that visit of 1905 brought to South 
Africa as one of the constitutive factors in the pro- 
gress of the last quarter of a century. 


* * * * 


And now it has been our privilege to welcome this 
second visit of the British Association. Is it strange 
if we ask ourselves, as we gratefully remember the 
stimulus of 1905, what will be the stimulus of 1929 ? 
That visit had abiding results. What will be the 
results of this one? That visit inaugurated a new 
epoch. Are we not justified in believing that once 
again we stand on the threshold of a great advance ? 
If that be so, what are to be the characteristics of the 
period on which we are now entering, what will be 
its achievement ? In the period that followed the 
first visit of the British Association we South 
Africanised science in South Africa. Is it too much 
to hope that in the next we shall Africanise it ? Will 
not this visit perhaps give us the impulse and the 
inspiration to a bigger and a bolder enterprise ? 

To you, our visitors, I look to give us the stimulus 
and the encouragement to that enterprise. You have 
come to Africa. This great land-mass which has 
reared itself against time’s passage, almost since time’s 
beginning, and holds inviolate so many of the records 
of that passage, has challenged your attention. You 
have come to Africa to seek new inspiration for the 
study of the problems that interest you, by seeing 
them against a different background which has for 
many of you an unaccustomed vastness. But while 
Africa was your goal, you did not think fit to enter it 
at the point nearest to your homes. You steamed 
down, day after day, skirting the long coast-line of 
this vast expanse of veld and forest, and have entered 
it by its southern gateway. For a great body of 
scientists it is the only point of effective entry into 
Africa. It is by way of this southern gateway that 
science itself can most effectively be made to per- 
meat Africa. And to you, having so come, to you, the 
ambassadors of science, I present—Africa. It is 
Africa and science, which, I would like to think, are 
to-day met together. Happy indeed should be the 
fruits of the mating. 


* * * * 


It is to that theme—Africa and science—that I 
propose now to invite your attention. What can 
Africa give to science ? What can science give to 
Africa ? Those are the questions to which I would 
address myself. But as I speak, I would ask you all 
to remember, that it is for the South African scientist 
that the answers to these questions have primary 
significance. It is for him that they have significance 
because for the solution of many of the problems of 
South Africa a greater knowledge of Africa as a whole 


bility. It is for him that they have significance, 
because he dwells in a land which is strategicaly 
placed for attacking the problems of Africa and for 
drawing forth its hidden resources of scientific dis- 
covery for the enrichment of science throughout the 
world. 

What, then, can Africa give to science ? In reply 
to that I can do no more than suggest some of the 
lines along which Africa seems to be called upon to 
make a distinctive contribution to science. 

First, there are the related fields of astronomy and 
meteorology. To astronomy I shall but make ‘a 
passing reference. This continent of Africa, more 
especially the highlands of its interior plateau, with 
its clear skies and its cloudless nights, offers wonderful 
facilities to the astronomer. Africa has to its credit 
considerable achievements in the past in the field of 
astronomical research. The increased equipment now 
available should make it possible to increase greatly 
the amount of systematic work now being done, and 
to offer important contributions to astronomical 
science. 

But probably of greater importance is the work 
waiting to be done in meteorology. Few branches 
of science have a more direct effect upon the welfare 
of mankind—that is a lesson which we in South 
Africa should have learnt only too well—but in few 
has less progress been made. And in meteorological 
work Africa is probably the most backward of the 
continents. For the sake both of South Africa and of 
science in general I would venture to express the hope 
that this second visit of the British Association will 
give as powerful a stimulus to meteorology as did the 
first to astronomy. 

Next, I would refer to Africa’s potential contribu- 
tions to geological science. Africa is a continent, 
portions of which have always had a special interest 
for the geologist because of the great diversity of the 
geological phenomena manifested, and the vast 
mineral wealth which, as its ancient workings so 
abundantly prove, has attracted man’s industry from 
the very earliest times. But in our day the oppor- 
tunities which it offers to the geologist to make con- 
tributions to the wider problems of science are coming 
to be more fully realised than ever before. Of special 
interest in this connection is the light which African 
geology, more especially in the form of the study of 
ancient glacial deposits, can throw on the Wegener 
hypothesis of continental drift. There are many other 
geological problems on which Africa can probably shed 
tnuch light. There is, for instance, the constitution of 
the earth’s deeper sub-strata, in regard to which, as 
Dr. Wagner has recently pointed out, the study of the 
voleanic Kimberlite pipes, so numerous throughout 
Africa south of the Equator, and of the xenoliths they 
contain, including the determination of their radium 
and thorium contents, may be of the greatest signifi- 
eance. There is the possibility that the exploitation 
of Africa’s great wealth in potentially fossil-bearing 
rocks of presumably pre-Cambrian age will yet yield 
us remains of living beings more primitive than any 
yet discovered; there are the great opportunities 
of study which the African deserts offer in the field 
of desert geology and morphology, and there is the 
assistance which African geology has rendered to 
vertebrate and plant paleontology, and can render 
to African anthropology in the investigation of this 
great museum of human remains and relics, which we 
call the continent of Africa. 


* * * - 


After dealing in turn with medical science, animal 
biology, anthropology, &c., Mr. Hofmeyr continued :— 
I have sought—briefly and all too inadequately— 
to indicate some of the lines along which Africa seems 
to be able to make a distinctive contribution to science. 
It remains for me, yet more briefly, to speak of Africa’s 
challenge to science, and to seek to answer the 
question, What can science give to Africa? I shall 
not stop to emphasise the point that the greatness of 
Africa’s potential contributions to science, the key 
which perhaps she holds to the riddle of human 
origins, the intriguing vistas opened up in the study 
of her relationship with South America and Austra- 
lasia: with its suggestion of past continental con- 
tinuity, that all these and more constitute a challenge 
to science to actualise those potentialities. Let me 
seek rather to define the two-fold challenge of Africa 
in another way. Firstly, Africa defies science to 
unravel her past. Throughout history she has ever 
been the continent of mystery. She was so to that 
pioneer of geographers, Herodotus, to whom nothing 
that was told him about Africa was so improbable 
that he declined to give it credence. She was so to 
the Romans, who regarded Africa as the natural 
home and source of what was strange and novel and 
unaccustomed. She was so to the navigators who 
did so much to break down the barrier wall between 
the Middle Ages and the modern world. And though 
in our day the geographical mysteries of Africa have 
in large measure been solved, the work of the prober 
of her scientific secrets is only beginning. Then, 
secondly, Africa challenges science to define, to deter- 
mine, and to guide her future. If the great resources 
of this vast undeveloped continent are to be made 
available for humanity in our own and the succeeding 
generations, science must make it possible for the 
man of European race to undertake that work of 





than is at present available is essential, and the 
extension of that knowledge is his personal responsi- 


development, by showing him how to protect him- 
self, his stock, and his crops against disease, by 





enabling him to conserve and utilise to the greatest 
extent the soils, the vegetation, and the water supplies 
of the continent, by bringing to bear the resources of 
modern engineering on the exploitation of its wealth, 
and not least by determining the lines along which 
white and coloured races can best live together in 
harmony and to their common advantage. 

That is the challenge of Africa to civilisation and to 
science. It is not now thrown out for the first time ; 
it is not the first time that it will have been taken up. 
It is in Africa that the Greco-Roman civilisation 
won some of its most glorious triumphs, in Africa 
that the spade of the archzologist has in our day, by 
uncovering great Roman towns with noble public 
buildings and efficient irrigation systems, provided 
impressive evidence of the magnitude of the achieve- 
ment of Roman Imperialism. But Rome failed to 
conquer Africa for civilisation, and left the challenge 
to those who were to follow after. She failed chiefly 
for two reasons: the might of African barbarism and 
the defiant resistance of African nature. We in our 
day, confronted by the same challenge, still have the 
same enemies, hitherto victorious, to contend against. 
But we meet them with the advantage of having 
resources at our disposal which our Roman prede- 
cessors lacked. It is to use those resources effectively 
that Africa challenges science. 

In dealing with African barbarism we have weapons 
such as Rome could never dream of, and not the least 
Valuable are those provided by the scientific investiga- 
tion of the native peoples of Africa. Not legs formid- 
able is the conquest of African nature, far the achieve- 
ment of which also we in our day are far better placed 
than were the Romans. It is modern science which 
gives us that advantage. Three great tasks confront 
science in the conquest of African nature. First, 
science must make Africa safe for the white man to 
live in. I have spoken of the opportunities which 
Africa offers for the study of tropical diseases as likely 
to yield results of significance for science in general. 
But primarily will those results be of significance for 
the development of Africa ? This part of the challenge 
of Africa is not lightly to be taken up. Africa has 
taken heavy toll of science. The recent deaths in 
Nigeria of Stokes, Young, and Noguchi, worthy 
followers in the tradition of Lazear and Myers, are 
a reaffirmation of the gravity and insistence of that 
challenge. The importance for the cause of civilisation 
of a successful response to that challenge cannot be 
illustrated better than by the story of the construction 
of the Panama Canal. De Lesseps attempted the 
task and failed. For every cubic yard of earth exca- 
vated by him a human life was sacrificed to yellow 
fever or malaria. It was the successful attack some 
twenty years later on the death-dealing mosquito 
under the direction of General Gorgas that made 
possible the completion of one of the most important 
engineering enterprises of modern times. 

Secondly, science must combat the foes which have 
to be contended with in the development of African 
Agriculture. Africa is prodigal indeed in the pro- 
duction of insect and other foes to cattle and to crops. 
Science is already making an effective response to 
this part of the challenge. But there is much that 
remains to be done. And we shall be none the worse 
for the timely realisation by the politician and the 
administrator of the contributions which science can 
make. All too often in the past settlement schemes 
have been undertaken and ended in disaster in areas 
unhealthy to man, beast, or crops, when, if the 
scientist had first been called in, precautions might 
have been taken which would have averted the 
calamity. 

Finally, science must harness the great resources 
of Africa. And here there are suggested to us all the 
varied contributions which the engineer can make in 
the work of development. Has not the Institution 
of Civil Engineers defined the ideal underlying all 
engineering activity as “the art of directing the 
great sources of power in Nature for the use and con- 
venience of man”? Africa offers abundance of 
opportunities for the realisation of that ideal. It is 
not by working in isolation that the engineer will 
realise it, but rather by co-operation with his 
colleagues in other branches of science, and by the 
correlation and co-ordination of the essential data 
which they must do so much to provide. First in 
the order of engineering development come the civil 
and mining engineers. Their tasks are the provision 
of facilities for communication, for health, for the 
conservation of agricultural assets, for the production 
of raw material, and for the development of mineral 
resources. In their train there follow, with the advent 
of industrial activity, the mechanical and electrical 
engineers. Their tasks are to make the fullest use of 
the revolution in ideas of transport, including trans- 
port by air, which have resulted from the perfecting 
of the internal combustion engine, and to secure the 
maximum advantage possible from cheap production 
and efficient distribution of electrical power. The 
day must come, to give a concrete instance, when the 
Victoria Falls, with their immense water resources, 
will mean much more for Africa than Niagara to-day 
means for America. -Later still there will be called in 

he services of the chemical engineer, ever engaged in 
problems of research to ascertain the most advan- 
ageous processes of converting raw materials into 
manufactured articles. In all these tasks it is the 
South African engineer who has, under the conditions 





of an undeveloped land, built up a technique and 
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practice suitable to African requirements and show- 
ing promise of wider applicability, that we may well 
expect to assume a position of leadership and of 
inspiration. These are some of the ways in which 
science can respond to the challenge of Africa. 

The picture which I set out to portray I have now 
completed. I have tried to suggest something of the 
magnitude of the rewards which Africa has in store 
for the scientist who has the enterprise to adventure 
and the vision to see. I have sought also to be the 
medium of the challenge presented to science by 
Africa’s opportunities and needs. It is a vast canvas 
on which I have had to work. On it I have drawn but 
a few sketchy outlines. Yet I hope that the vision 
stands out clear. I hope that I have said enough to 
convey the power of its inspiration. Not least do I 
hope that you, our visitors, will play a great part, in 
the time that you will spend with us, in filling in some 
of the details of the picture, and in quickening and 
vitalising its message for the scientists of South Africa. 
It is to them chiefly that it makes its appeal. The 
development of Science in Africa, of Africa by Science, 
that is the Promised Land that beckons them. I 
believe that they will not be disobedient to the vision. 








The Royal Agricultural Show at 
Harrogate. 


No. IV. (conclusion).* 


More attention is now being paid than formerly 
by owners of large agricultural estates to drainage. 
Subsoiling has a beneficial effect on “‘ heavy ” land, 
as it tends to aerate the lower strata and increases 
the depth of fertile soil besides improving the natural 
drainage. It is, however, important that the sub- 
soil shall not be brought to the surface, and the makers 
of subsoiling machinery need to keep this fact in 
mind. For drainage purposes, when the expense of 
laying down tile drains is not justified, the mole 
plough is a useful implement. It is operated either 
by means of a tractor or by cable haulage and con- 
sists of a frame and carriage to which is attached a 
knife coulter. On the end of this is attached a mole 
plug, with a conical point. By drawing this plug 
through the earth a tubular passage is cut, and if the 
soil is of a solid nature the drain thus produced will 
last for several years. The depth at which the drains 
should be cut depends upon the nature of the soil, 
but usually it is about 18in. from the surface. 

For the cutting of trenches to take drain pipes, 
mechanical drainage excavators are now generally 
used. These machines comprise a sharp-edged share 
of the desired width, behind which is carried a sloping 
elevator which raises the soil cut out by the share. 
At the upper end of the elevator there is a chute 
which delivers the excavated soil on to the surface 
at one side of the trench. Several cuts are usually 
necessary to obtain the desired depth. 

J.P. SupeER LAWNMOWERS. 

Amongst motor lawn mowers, one of the neatest 

machines we have come across was that shown by 


J.P. Super Lawnmowers, Ltd., of Leicester. In this 
machine is embodied a neat little two-stroke petrol 





Fic. 26—-MoOTOR LAWN MOWER—J.P. 


motor mounted at an angle of 45 deg., in which a 
better charge pumping operation than is usual is 
obtained from the crank case. The interior of the 
crank case is machined out to a spherical form. The 
bronze crank shaft bearings are arranged to fill in a 
slice of each side of the sphere, and the crank webs 
are made to fill in the remaining space with the 
exception of a ¥,in. slot through the middle for the 
passage of the connecting-rod. The crank webs are 
drop forged, and have recesses that are filled with 
metals of different specific gravity, so that the 


* No. IIL. appeared July 12th, 


counterpoise effect that is required is obtained in a 
solid web. Furthermore, the exterior surface of the 
crank web which runs close to the cylinder wall 
masks the transfer port openings until the piston has 
reached the top of its stroke, and the first pressure 
of the exhaust expends itself. The magneto is direct 
coupled to the crank shaft. The detachable cylinder 
head is of aluminium, and is provided with a water 
pot for cooling, while the body of the cast iron cylin- 
der is cooled by air sucked in by a fiy-wheel impeller, 
and discharged through an opening in one side of the 
sheet aluminium cylinder jacket. In this way the 
air is blown right round the cylinder and finds its 




















FIG. 27--ARRANGEMENT OF 


exit near the exhaust ports. By slackening two nuts 
and unscrewing a union the motor can be detached 
and the mower can be propelled by hand. The rotary 
cutter and rear roller drives comprise roller chains, 
hardened and cut sprockets, hardened alloy steel 
gears, nickel steel shafts all mounted on ball and roller 
bearings. Views of the mower and its engine are 
given in Figs. 26 and 27. 


AutToO-MOWER ENGINEERING Company, LTD. 


The Auto-Mower Engineering Company, Ltd., of 
Norton St. Philip, near Bath, was awarded a Silver 
Medal for an auto-tractor and mole plough, which 





drain at a depth of 26in. can be laid at approximately 
1} mile per hour with this equipment. 

The method of operation is as follows :—On enter- 
ing the field, the plough is placed at the spot from 
which the first drain is to be begun. The cable is then 
attached to the plough and the tractor is driven for- 
ward, paying out cable as it goes, until the desired 
length is reached. The anchor seen in the illustra- 
tion is then lowered on to the ground and the winding 
drum put into operation. Immediately the resistance 
of the plough becomes apparent, the tendency is for 
the tractor to commence moving towards the plough, 
but when that occurs the anchor is gradually insert- 
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LAWN MOWER ENGINE—J.P. 


ing itself into the ground. It continues to do so 
until the anchor cross member is reached, and that 
creates so great a resistance that the plough at this 
stage commences to travel toward the tractor. 
Immediately the plough reaches the tractor, the 
winding drum is disengaged and the tractor is driven 
forward again, repeating the foregoing operation. 
On completing the drains, a lever on the plough 
releases the mole, which automatically emerges from 
the earth. 

The depth at which the drains are made is governed 
by many conditions, such as the depth of clay and the 
level of ditches, &c. The tractor can, of course, be 








embrace several novel features. An illustration of 
the tractor is given in Fig. 28. The tractor runs on 
four road wheels, and is propelled by a 20 horse-power, 
four-cylinder, water-cooled engine, arranged trans- 
versely in the chassis. This engine drives either the 
road wheels or the cable drum by means of a dog 
clutch and lay shaft with the necessary spur gearing, 
chain transmission being employed to the road wheels. 
The mole plough is equipped with an automatic 
safety device which allows the mole to emerge from 
the earth immediately an obstacle is encountered. 
The period at which the cut-out operates is pre- 
determined, so that the mole is released before reach- 
ing the breaking point of the cable or other mechan- 
ism. The makers claim that, in suitable soil, a 6in. 











FiG. 28—-AUTO- TRACTOR—AUTO-MOWER ENGINEERING Co. 


used for other purposes, such as timber felling and 


hauling. 
A. C. Bamuerr, Lrp. 


A new grass mower exhibited by A. C. Bamlett, 
Ltd., of Thirsk, which was awarded one of the Society's 
Silver Medals, has an improved method of driving 
from both sides, the crank case is entirely enclosed, 
and the bevel gearing runs in an oil bath. The drive 
is taken from the first motion or main shaft, and the 
power is communicated to two spur pinions keyed on 
the cross shaft. It is usual in double-drive machines 
to have the road wheels and internal wheels cast in 
one piece, whereas in the Bamlett machine there is 
an extra internal wheel. This construction is cheaper, 
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as in case of a broken internal wheel or travelling 
wheel, only one piece has to be renewed instead of a 
double casting. The makers claim that in this machine 
there is a reduction in the wear of the working parts 
due to a more balanced torque, the thrust being taken 
up and distributed between the two wheels. The 
cutter bar is fitted with an improved inside shoe and 
wheel, and a knife made from one piece of fine- 
quality welding steel riding on all-steel hardened clips. 
FopEns, Lrp. 
i One of the exhibits of Fodens, Ltd., Sandbach, was 
a six-wheeler three-way tipping steam wagon illus- 
trated in Fig. 29. It is designed to carry a load of 
12 tons at 12 miles per hour, and the tipping mechan- 
ism is operated hydraulically. The water-tube 
boiler is of novel design, the outer shell and fire-box 


are driven respectively by a } and } H.P. motor, 
so that their current consumption is remarkably 
small, and they can be driven from lighting set 
batteries. 

A new type of oil engine in 14 and 3 H.P. sizes were 
also shown by this firm. The 1} H.P. model has the 
ordinary pulley mounted on the fly-wheels of the 
crank shaft, and is provided with a half-speed shaft, 
on which a further pulley can be mounted. The 
whole of the crank case mechanism is completely 
enclosed, with the exception of the high-tension 
magneto, and runs in an oil bath. The exhaust 
baffle is built into the engine itself, and so does not 
protrude at all. The whole outfit weighs 185 lb. 
Although this engine is totally enclosed, it can be 
taken to pieces very quickly. The new 3 H.P. model 
follows this firm’s usual design, with the exception 








Fic. 29--SIX-WHEELED STEAM WAGON--FODENS 


being in two portions and flanged. By uncoupling 
the flanges the fire-box can be disconnected and 
dropped for cleaning purposes. The total heating 
surface is 65-17 square feet, and the steam pressure 
250 lb. per square inch. The firing is done from the 
footplate. A superheater of solid drawn steel tubing 
is fitted in the smoke-box. The engine is placed 
horizontally across the frame, and arranged to give 
simplicity of drive from the crank shaft. The cylinders 
are double-acting, 7in. diameter by 10in. stroke, 
and the steam and exhaust valves operated by a 
cam shaft which is moved horizontally to give three 
forward movements, stop and reverse. The cam shaft 
is timed with the crank shaft through spiral gears, 
and the crank shaft and gear shaft are mounted on 
roller bearings. The final transmission is by a worm 
drive from the propeller shaft to both rear axles. 
The propeller shaft is driven from the crank shaft 
by strong cast steel gear wheels. Two speeds are 
arranged in the gear case at the following ratios :— 
Top 3 to 1 and bottom 4, 5, to 1. The worm on the 
end of the propeller shafts drives the differential 
gear and through the bevel wheel to the floating rear 
axle in the rear axle casings. 


CLAYTON AND SHUTTLEWORTH. 


This Lincoln firm’s exhibits included two Clayton- 
Babcock heavy oil engines, one of 15 B.H.P. being 
of the two-cycle hot-bulb type with belt drive, 
suitable for electrical purposes, and the other of 55 
B.H.P. and cold starting. These engines have been 
on the market for several years, and it says much for 
their design that it has not been found necessary to 
make any material alterations. The same firm also 
exhibited a large size finishing threshing ‘machine of 
the latest pattern, fitted with self-aligning ball bear- 
ings throughout and oat clipper and extractor. A 
power-driven chaff cutter, of rigid design, with all-steel 
frame and five knives, was also shown. 


FAIRBANKS, Morse Anp Co. 


This firm’s stand always attracts attention on 
account of the interesting appliances which are dis- 
played. The home water plant shown this year 
consists of asmall self-oiling pump on which is mounted 
a small motor, the drive of the pump being effected 
by a “V” belt in the pump body. A lead is taken 
out on which is mounted a pressure control switch. 
The whole unit is mounted on a 5-gallon pressure tank. 
The method of operation is as follows :—The motor is 
switched in, and pumps water into the pressure tank, 
gradually building up a pressure on the pump cylinder 
of 40 lb., at which pressure it lifts a diaphragm switch 
and cuts the motor out. When a tap is turned on, 
the pressure falls down to 20 Ib., the pressure switch 
cuts in automatically, and the motor continues to 
operate until the tap is shut, when the pressure is 
allowed to build up again. The plants are made in 
two sizes, namely, 200 and 400 gallons per hour, and 
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| 64 B.H.P. at 600 r.p.m. 


provided throughout. The gear-box, which forms part 
of the framework, provides three forward speeds and 
a reverse with final drive through differential gear. 
The change of gears is done through a gate. Steering 
is by wheel and worm and the travelling speeds are 
2, 3}, and 4 miles per hour with a reverse of 2} miles. 
The wheel base is 6ft. lin. and the clearance 12}in. 
Other features of this well-built tractor are a safety 
device to automatically disconnect the transmission 
in case of undue overload, a centrifugal filter for the 
air for combustion, a totally enclosed fuel pump, and 
foot-operated clutch and brakes which are inter- 
connected. The draw-bar pull is 2800lb. The 
Locomobile Engineering Company’s address is 68, 
Victoria-street, London, 8.W. 1. 
National Gas Encing CoMPANY. 

The exhibits of this firm included engines operating 

on liquid fuels, both of the lighter and heavy varieties, 
together with pumps and air compressors. The 
largest exhibit was a horizontal self-starting twin- 
cylinder heavy-oil engine of the combined bed type, 
capable of developing 76 B.H.P. at 250 r.p.m. This 
is a very massive engine with variable governing, and 
is suitable for generating electricity. A feature of 
its design is the breech end, which is a very simple 
casting made of a special iron. The fuel pump and 
| atomiser are machined from solid steel forgings, and 
| the atomiser passes through the water jacket to the 
combustior chamber. Direct movement is given 
| to the fuel pump through a lever by a case-hardened 
| steel cam. 
A smaller engine of the horizontal type which 
impressed us for its soundness of design develops 
It is of the horizontal four- 
| stroke type, designed to operate either on paraffin 
or Diesel oil. The proportions of the various working 
parts are generous, and the lubrication has received 
special consideration. The crank shaft is made of 
Siemens-Martin steel, machined all over from the 
solid, and is fitted with balance weights to the webs. 
It is carried in two adjustable gun-metal bearings, 
having ring oilers, and is extended to take a pulley 
at either end. The gears are machine cut, and, like 
the fuel pump operating gear, run in an oil bath. 
The crankcase is totally enclosed, but the cover can 
be easily lifted off to allow of inspection of the crank 
shaft, &c., and for withdrawing the piston and con- 
necting-rod. 











’ ‘ ; | 
that the crank case mechanism is again totally en- | 
closed, and all the working mechanism runs in an oil 
bath. Fairbanks, Morse and Co.’s address is 87, 
Southwark-street, London, 8.E. 1. 


Ruston AND HORNSBY. 


This Lincoln firm always makes an interesting dis- 
play of its products at the Royal Show, and this year 
the variety of its exhibits was well maintained. Crude 
oil and paraffin engines from 2 horse-power to over 





ALFRED DuGpate, Lrp. 


The most interesting implement on the stand of | 
Alfred Dugdale, Ltd., Hendon Aerodrome, N.W. 9, | 
was a Fordson tractor with a mowing attachment. | 
This attachment is designed on original lines, there | 
being no pitman, the pitman fly-wheel being replaced 
by a rocking shaft and rocker arm, and the knife | 
being driven through two fingers at each stroke 
instead of one. The mowing attachment is operated 
from the tractor worm shaft, so that the knife speed 
always bears a definite relation to the speed of travel 
of the tractor. The power is taken from the tractor 
by a crank screwed on to the end of the worm shaft, 
and secured by a castellated jamb nut. A connecting- 
rod transmits the power through a rocker arm to a 
short rocker shaft, and the rotary motion of the worm 
is converted into an oscillating movement of this 
shaft. The short rocker shaft is in line with a long 
one, which forms the main shaft of the mower, and 
the two are engaged by means of a sliding sleeve which 
can be secured in or out of the locking position. 





MERRYWEATHER AND Sons. 

| 

The protection of the Royal Agricultural Society's | 
showyard from fire was entrusted to this Greenwich 
firm, whose representatives were on duty day and 
night to deal with any outbreaks which might occur. 
They had on their stand ready for use a Hatfield fire- 
engine propelled by a 35 to 40 H.P. petrol motor 
and a pump capable of delivering 250 gallons per 
minute. The chassis of this plant has a very low load 
line, and the wheels are fitted with pneumatic tires. 
Trailer fire-engines fitted with 35 B.H.P. and 18 B.H.P 
motors and capable of delivering 275 and 165 gallons 
of water per minute respectively were also exhibited. 


LOCOMOBILE ENGINEERING COMPANY. 


The Lanz Bulldog crude oil tractor shown by the 
Locomobile Engineering Company is a German pro- 
duction, which has been before the public several 
years. We have referred to its chief features in 
previous articles on the Royal Show. Since last year 
certain improvements, the result of extended expe- 
rience—have been made in this machine, but funda- 
mentally no departure has been made. The machine 
embodies a single-cylinder horizontal hot-bulb two- 
stroke engine with self ignition or electric starter. 
The engine is capable of developing 30 horse-power 
continuous maximum load with a consumption of 
crude oil of 4 lb. per brake horse-power hour. The 
engine cylinder is 8fin. bore by 10}in. stroke and the 
normal speed of revolution is 500 per minute. Ignition 
is by hot bulb, cooling is by thermo-syphon assisted 
by a radiator and fan, and mechanical lubrication is 








100 horse-power, pumping plants up to 1700 gallons 
per hour, and purely agricultural implements were 
shown. The 2 B.H.P. totally enclosed portable 
petrol .engine—Fig. 30—should appeal specially to 

















Fic. 30—2 B.H.P. PETROL ENGINE—RUSTON-HORNSSBY 


farmers for driving hay elevators where the atmo- 
sphere is laden with dust and chaff which are liable 
to choke ordinary engines. It runs at 650 revolutions 
per minute, and all the working parts are enclosed. 
The exhaust valve is operated by a push rod, the 
induction valve being automatic. ‘Two disc fly-wheels 
are fitted to ensure steady running and to prevent 
straw, &c., accumulating round the spokes. The 
main bearings and connecting-rod big-end bearings 
are lubricated by grease cups. A weatherproof 
““Wico” magneto is fitted. The engine is supplied 
either on wooden skids or on a low truck, fitted with 
a draw-bar, for easy transport. 


LEYLAND Morors. 


Vehicles for both goods and passenger carrying 
were shown by Leyland Motors, Ltd., Leyland. 
For illustration-we have selected a typical passenger 
omnibus to carry fifty-one passengers on two axles— 
Fig. 31. It is mounted on a six-cylinder chassis, the 
engine developing 100 horse-power at 2000 revolutions 
per minute. The bore and stroke are 4in. and 5}in. 
respectively. For accessibility all the engine auxi- 
liaries are on one side and the crank shaft has seven 
bearings. For the valve mechanism an overhead 
cam shaft is employed. The cam shaft rotates in oil 
in a deep trough in the cylinder head, the valve 
mechanism and tappet adjustment being easily 
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accessible by the removal of the valve cover, attached 
by two hand screws. In addition, the cylinder head 
is made so that it is easily detachable, special flanged 
nuts at each end for breaking the joint and a lifting 
hook for raising the head being provided. This 
detachable head permits all the valves to be properly 
ground in on the bench. 

The pistons are of die cast aluminium, having a 
split skirt which automatically takes up the clear- 
ance, and eliminates piston slap and the passage of 
oil. The oil consumption is given as being 1000 miles 
per gallon. The pistons and connecting-rods can be 
withdrawn through the inspection covers of the heavily 
webbed deep-section aluminium crank case. 

The four-speed gear-box is of unit construction with 
the engine, and the shafts are remarkably short. 
From the gear-box the drive is transmitted to the 
rear axle through Spicer couplings by dynamically- 
balanced tubular propeller shafts. In order to allow 
of a low floor level in the central aisle of the omnibus, 
the rear axle pot is off-centred. It is of the under- 
slung worm drive type, the axle casing being made of 
a one-piece nickel steel forging and the worm carrier 
of alumnium, with an oil capacity of 2} gallons. 
The worm wheel is adjustable sideways, so that the 
correct alignment of the worm gear can be obtained 


having thereby been heated, is either run to waste 
or collected and used for washing purposes as may 
be desirable, according to circumstances. 


BARFORD AND Perkins, Lrp. 


A very simple, inexpensive and ingenious machine 
for washing bottles was shown by Barford and Perkins, 
Ltd., Peterborough. With this machine the inside 
of the bottle is washed on a single revolving brush, 
and the outside neck and bottom are thoroughly 
washed by means of brushes without the operator 
holding the bottles in position, leaving both his hands 
free for other purposes. This enables him to change 
the bottles at the rate of between forty and fifty bottles 
per minute. Power for operating the mechanism is 
supplied by a small and simple steam turbine revolving 
at a high speed and using 5 lb. per square inch steam 
pressure. Attached to the spindle of the turbine 
is the brush for cleansing the inside of the bottle. 
The outer brushes are mounted inside a cast iron 
casing and are so shaped that the outside of the bottle 
and the end are thoroughly scrubbed when the bottle 
is turned owing by the friction set up between the 
inside cleaning brush and the bottle. Bristle brushes 
at the right and left of the bottle revolve owing to 
the contact with the bottle as it turns on the inner 
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Fic. 31—-MOTOR OMNIS8US—-LEYLAND 


when mounting. The axle is of the semi-floating type 
to permit of light construction and the removal of 
the hubs and brake drums without disturbing the 
wheel bearings. As the driving shafts are 3in. maxi- 
mum diameter and made from high-class nickel 
steel, having an ultimate stress of over 70 tons per 
square inch, a large factor of safety under all condtions 
is assured. 


MILKING PLANTS. 


One of the Society’s silver medals was awarded 
to the Hosier Open-air Pure Milker, Ltd., Mexcombe, 
Marlborough, for a combined milking, brine cooling 
and bottling plant of the portable type. This plant 
can be taken into the pasture fields and the milk as 
it is drawn from the cows is cooled under vacuum 
and deposited into churns or bottles ready for trans- 
port, without the necessity of passing through a 
dairy. By this system the milk is cooled by brine to 
40 deg. Fah. without being exposed to the atmosphere. 
The pulsators are mechanically operated by a hori- 
zontal shaft placed immediately overhead. The 
function of the pulsators is to relieve the suction on 
the teats of the animals at regular intervals by a 
squeezing action, so that the operation of drawing the 
milk resembles the natural action of a calf. The 
power unit is an oil engine. This plant has been 
in use for several years by farmers, and has given 
excellent results. A special high-pressure steam 
boiler for sterilising purposes is provided. 


J. and E. Hatt, Lop. 


The Hallmark milk-cooling plant exhibited by 
J. and E. Hall, Ltd., Dartford, comprises a petrol 
engine-driven, three-cylinder compressor, which cools 
water contained in an insulated storage tank having 
a capacity of 120 gallons, which can be placed in 
any convenient position at a suitable height above 
the cooler. The water in this tank is cooled to a 
temperature of about 38 deg. Fah. by running the 
plant for three to four hours, according to the initial 
temperature of the water, before milk cooling begins. 
During milk cooling the cold water flows, by gravity, 
through a cooler capable of cooling 30 gallons of milk 
per hour from 90 deg. Fah. to 45 deg. Fah. This cooler 
is heavily coated with pure tin, is fitted with remov- 
able top and bottom troughs and with flexible water 
connections, so that it can easily be dismantled for 
thorough cleaning and sterilisation. The water, 
after having done its work in cooling the milk and 


brush. A lower brush is shaped concavely to fit the 
bottle closely, and is made from stiff bristles so 
that tha bottle will rest parallel to the turbine spindle, 
whilst an upper brush helps to keep the bottle in 
alignment with the turbine spindle. Generally speak- 
ing, the two latter brushes are for positioning the 
bottle, although they do not clamp it in any way, 
but, on the contrary, permit it to rotate. Over the 
whole of the casing containing the bottle brushes is 
fitted a sheet metal cover to prevent the cleansing 
fluid from being ejected on to the operator. This 
metal cover is held down by two spring catches in 
the same manner as is the bonnet of a motor car. 
BLACKSTONE'S. 

Blackstone and Co., Ltd., Stamford, had an exten- 
sive display of oil engines which are built in sizes from 
5 B.H.P. to 1200 B.H.P., the sizes exhibited being 
6, 9, 14, 55 and 64 B.H.P. stationary horizontal type, 
all operating on heavy fuel oil. They are fitted 
with spring injection. The 64 B.H.P. model is a 
twin-cylinder engine, and was shown driving a gener- 
ator, providing the supply of electric power for the 
stands of several associated companies, under the 
group known as Agricultural and General Engineers, 
Ltd. Exhibits of special interest to the small power 
user were :—The hopper cooled “ spring injection ” 
oil engines, operating on lighter Diesel oils or paraffin ; 
petrol engines, possessing such features as automatic 
governing, mechanical lubrication, and ‘overhead 
valves, in sizes of 2}, 3}, and 5 and 7 B.H.P.; and 
farm and country house lighting, and water-pumping 
sets. 


RIcHARD GARRETT AND Sons. 


This well-known firm claims to have had over 150 
years’ experience in the design and manufacture of 
agricultural machinery, and the latest threshers 
embody the results of this long experience. A 54in. 
machine, which was shown, has ball bearings to all 
fast-moving spindles. It has a 24in. drum, carrying 
ten reversible beaters, and the screen crank is mounted 
on an independent iron frame. A third fan is pro- 
vided to blow through the cavings riddle, and the fore- 
carriage has a ball and socket joint to enable the road 
wheels to adapt themselves to unevenness of the road. 
A 7 N.H.P. traction engine of the general purpose 
type was also on view. It has the Garrett corrugated 
fire-box, and is mounted on springs. Another 
exhibit was a rigid 6-wheeler steam wagon capable 





of handling loads up to 15 tons without a trailer. 
In construction this wagon conforms to the firm's 
practice for the construction of undertype steam 
wagons. 


JAMES AND Freperick Howargp. 


A petrol locomotive exhibited by J. and F. Howard, 
Ltd., Bedford, was representative of the wide range 
of these locomtives made by the firm for either 2ft. 
or standard gauges. The engine, which is built in 
accordance with locomotive practice, has a number 
of features that are useful where native drivers are 
employed. The gear-box, for example, is so designed 
that it is quite impossible for the driver to crash the 
gears. Considerable numbers of these locomotives 
of different sizes are now at work on dock and harbour 
schemes, private and public works for shunting work, 
and contractors’ work generally. 


Bovu.tTon AND PAUL. 


The stand of Boulton and Paul, Ltd., Norwich, 
is always an attractive one, on account of the wide 
range of exhibits which it embraces. The Boulton 
water elevator is well known. It is a simple and 
efficient means of raising water either by hand or 
power up to 14,000 gallons per hour. The flow-back 
of water with this apparatus is remarkably small pro- 
vided the correct speed of the elevator is maintained. 
We were interested in a portable fire and general 
utility pumping plant, shown on this stand. It com- 
prises a high-speed petrol engine direct-coupled to a 
multi-stage centrifugal pump with an efficient hand 
priming pump to enable the main pump to come 
quickly into operation. The unit is supplied on a 
two-wheeled chassis fitted with balloon type tires 
and can therefore be used as atrailer-set. The weight 
of the set is such that it can be handled by one man. 
Another interesting exhibit was a “‘ Boulton ” double- 
acting reciprocating self-oiling pump. These pumps 
have been put on the market to meet the demand for 
house and garage service conditions when the suction 
lift does not exceed 22ft. The oiling arrangement 
is on the flood system, which enables the pump to 
run continuously without attendance. The domestic 
electric pump is a unit for country house pumping, 
and can be used in conjunction with an electric light 
ing plant. 

E. R. anp F. TuRNER. 

This Ipswich firm exhibited an electric farming 
plant which provides a forecast of farming conditions 
when electricity is universally available. A 12 B.H.P. 
electric motor, made by Bull Motors, Ltd., an asso- 
ciated company, was driving line shafting which in 
turn drove several small agricultural machines, includ- 
ing a direct-action pump and barn machinery. The 
reliable construction and rainproof qualities of the 
“* Bull ” motor were demonstrated by its being shown 
working in a continuous artificial rainstorm. The 
maker, Bull Motors, Ltd., Ipswich, is paying par- 
ticular attention to electric equipment for use on 
farms where conditions are far more strenuous than 
in a modern factory, and where reliable construction 
is of vital importance, since an expert electrician 
is seldom available. Mica insulation is used through- 
out, and all windings are vacuum impregnated to 
resist moisture. 








SMOKE CLEANSING. 


We have to thank Mr. J. D. Campbell, Chief Engineer 
of the Ganges Manufacturing Company, Seebpore, for 
the following notes :— 

“ After for years trying to eliminate smoke from a 
boiler plant—Lancashire boilers—I came to the conclu- 
sion that the only solution that remained for me if I was 
to remain reasonably economical in fuel while burning 
bituminous coals, like the Disherghur coals, was to wash the 
products of combustion. I tried washing as far back as 
1905, but as the cold water I then used ruined my chimney 
draught, I for a time dropped the idea until in 1916 I 
saw an article by Mr. Stromeyer—on whom I look as our 
greatest living authority—advocating the washing system 
as the only effective one for extracting the poisonous gases. 
On seeing this I again made many experiments with a 
washing system, with slightly better results, but still un- 
satisfactory. Recently, when inspectors appeared to have 
redoubled their efforts, I again tackled the washing 
problem, and I have now arrived at the stage where | 
can turn the gases into the consistency of white clouds, 
leaving soot and poison at the chimney base. 

**T first tried two lines of steel pipes drilled with three 
lines of staggered jin. holes across the main flue, and 
through these I discharged water at a temperature of 
160 deg. These pipes were at a slight angle towards the 
chimney. This arrangement acted very well so far as 
extracting grit and soot from the products of combustion 
went, but, as it still robbed the chimney draught, I added 
two more sprays, blowing horizontally along the flues at 
a pressure of 160 Ib., thus carrying all the gases through 
the other vertical sprays at a more rapid rate than the 
original rate of gas travel. . 

** However, I was still dissatisfied with these results, 
and to help matters I placed a cluster of five Venturi 
pipes in the chimney base with a dry steam jet blowing into 
each pipe. This arrangement accelerated the gases to the 
extent of giving me an increased draught in the chimney. 
Draught originally was jin. W.G., and now jin. to fin. 
At this stage I was able again to fire in a normal manner 
at the boiler furnaces. However, I still aimed at a lighter 
colour of gases at chimney top, and I then fitted in the 
flue on the boiler side of the other sprays two more much 
finer spray curtains, with excellent effect.” 
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The Performance of Three-Engined 
Aeroplanes. 


In the course of our leading article on multiple- 
engined aeroplanes reference is made to the perform- 
ance of three typical three-engined machines now in 
use. Although there are several other British designs 
of three-engined machines—such as the Handley 
Page ‘‘Hampstead”’ and the Short “ Calcutta” 
flying boat—we have selected for particular mention 
the de Havilland ‘‘ Hercules,”’ as employed on the 
Cairo—Karachi service of Imperial Airways, the 
Armstrong-Whitworth ‘“‘ Argosy,”’ as used by the 
same company on its cross-Channel routes, and the 
Westland three-engined limousine, an example of 
which is now on exhibition at Olympia, and of which 


a description and illustration are given elsewhere in | 
| and under full directional control with any one of 


this issue. 

The D.H. 66 “* Hercules ” is a 14-passenger machine 
fitted with three Bristol ‘‘ Jupiter ”’ 
horse-power each. Its weight fully loaded is 15,100 Ib., 
of which 2900 lb. represents the paying load and the 


| minute, as stated. 


engines of 450 | 


tion machine with all three engines running climbed 
at an initial rate of 600ft. per minute, and reached a 
ceiling of 14,500ft. With two engines running the 
corresponding figures, partly estimated, were 230ft. 
per minute and 6000ft. The machine has actually 
been taken off the ground with only two engines in 
action and has reached a height of 450ft. in three 


| minutes after the start of the ground run. During the 


ground run no altitude is gained. The initial rate of 


' climb must therefore have been in excess of 150ft. 


and was, it is calculated, 230ft. per 
This test was performed with the 
two wing engines in action. No taking-off test has 
been made with one wing engine and the centre 
engine at work. Safety in flight scarcely calls for 


per minute, 


| any three-engined machine to be capable of taking off 
| on two of its engines. 


It does, however, require that 
the machine once in the air shall fly straight and level 


its engines out of action. In the case of the “ Her- 
cules *’ and the “ Argosy,”’ the figures we have quoted 
show that the worst condition arises when the machine 
has to fly on the central and one wing engine. The 


~ 




















De HAVILLAND “HERCULES” 


The figures given below relate to the per- 
loaded to 


crew. 
formance of the machine when fully 
15,100 lb. 


De Havilland Hercules. 


Rate of Rate of 
Absolute climb climb 
ceiling. at ground at 
level. 3000ft. 
Feet. Ft. /min. Ft. /min. 
All three engines in 
action eo 306000 .. «.. TUB .. . 600 
Centre engine out of 
action - €600.. . 390 .. 220 
One wing e ngine out of 
action eo 6,000... - 300... - 130 


With only one engine working, the angle of descent 
is such that the machine, when fully loaded and flying 
in still air at a height of 4000ft., would reach a land- 
ing ground 30 miles from the point over which the 
failure of the two engines occurred. 

In the accompanying engraving we reproduce a 
photograph taken during a test of the ability of the 
“Hercules ”’ to climb with one of the wing engines 
out of action. It will be seen that the port air screw 
is quite stationary. The engine is not even “ ticking 
over.” In this condition the screw would add 
materially to the drag on the machine. The original 
photograph reveals the fact that the rudder move- 
ment required to compensate for the unbalanced 
engine pull cduld only have been very slight, in spite 
of the fact that the outboard engines are situated 
some 10ft. off the centre line of the fuselage. 

The Armstrong-Whitworth ‘“ Argosy” is a 20- 
passenger machine, driven by three Armstrong- 
Siddeley “‘ Jaguar ” engines of 385 horse-power each. 
On an average day when loaded to a total weight of 
19,200 lb., it has been flown level and straight, and 
under full directional control, at a speed of about 
75 m.p.h., at a height of 2500ft., when one of the wing 
engines was stopped. With all three engines in action 
and similarly loaded, it could maintain the same speed 
at 14,000ft. With the two wing engines running and 
the nose engine idle, the height at which the machine 
could fly comfortably would, we are informed, be 
about 4000ft. On a perfectly still day these figures 
would probably be increased by about 1000ft. in 
each case. The height at which the machine can fly 
comfortably on an average day if one of the wing 
engines failed is the decisive factor determining the 
load which the machine can be permitted to carry. 
If this height is selected at less than 2500ft., the pay 
load can be increased. If it is required to be more, 
the pay load will have to be reduced. 

The Westland three-engined limousine as exhibited 
at Olympia is equipped with three “‘ Cirrus-Hermes ”’ 
engines of 105/115 H.P. each, and has a total loaded 
weight of 5500 lb. The first demonstration machine 
of the type was fitted with three “‘ Cirrus ’’ Mark III. 
engines of 85/95 H.P. each, and had a total loaded 
weight of 4900 lb. On test at Yeovil this demonstra- 


CLIMBING ON TWO ENGINES 

Westland limousine would appear, however, to be 
less susceptible—probably because it is a much 
smaller machine—to the precise combination of 
engines on which it may have to fly than the “ Her- 
cules’ or “‘ Argosy.”” We are informed. that the 
Westland machine has been flown on two engines at 
the altitude of the ceiling corresponding to this con- 
dition, and that the ceiling was, so far as could be 
determined, maintained when the active pair of 
engines was changed from any one combination to 
another. 








The Hardness and Abrasion 
Testing of Metals.* 
By G. A. HANKINS, D.S8c., Associate Member. 
(Concluded from page 63.) 


II.- 


The resistance of metals to abrasion or wear is of great 
importance in their industrial applications, but the experi- 
mental study of the subject has not been nearly so 
extensive as in the case of indentation tests. The work 
carried out prior to 1916 was reviewed by Dr. Unwin in 
Appendix I. of the 1916 Report of the Committee,’ and 
it was pointed out that in Robin's” abrasion tests with 
emery papers there was no relation between the Brinell 
number and the resistance to wear. For Saniter’s'* dry 
rolling abrasion tests, certain results on carbon steels 
showed a general relation to the corresponding Brinell 
numbers, but in a series of tests on alloy steels the relation 
broke down. Stanton’s and Batson’s experiments given 
in the 1916 Report of the Committee, showed that it was 
necessary to distinguish between metal-to-metal sliding 
abrasion and rolling abrasion, since the former appeared 
to correspond to wear of the original material, whereas 
the latter took place on material already deformed by 
pressure. No definite relation between resistance to 
abrasion and Brinell number was found, although there 
was some indication that for hardened carbon steels the 
resistance to rolling abrasion was roughly proportional 
to the Brinell number, and that for ordinary carbon steels 
a high Brinell number generally indicated a high resistance 
to sliding abrasion, although exceptions occurred. In 
considering the experimental work which has been carried 
out since 1916, it is convenient to arrange it under the 

eadings : rolling abrasion of two metals ; sliding abrasion 
of two metals ; and direct abrasion of metal by sand, emery, 
&c. It should be noted, however, that there cannot be 
definite dividing lines between the three types of abrasion 
considered, since rolling motion is necessarily accompanied 
by slip, and is therefore.a form of sliding in which the 
normal pressure is high and the relative motion is small, 
while in both rolling and sliding, an abrasive substance 
between the two metals may have a more marked effect 


~ 42 Loe. cit. : 

13 Tron and Steel Institute, Carnegie Scholarship Memoirs, 
1910, Vol. ii., page 1 

14 International Assoc. Testing Materials, 
gress, Vol. ii., part 2a, III. 


ABRASION OR WEAR TESTS. 
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on the resulting wear than the physical characteristics 
of the two metals which are nominally in contact. The 
usual method adopted for investigating the wear 
resistance of metals necessitates the use of a wear- 
testing machine, and the chief point in the design of such 
machines is usually the reproduction, in a convenient 
manner and with accelerated wear, of the practical wearing 
conditions which it is desired to study. The Amsler 
Abrasion Testing Machine affords an example of a machine 
which can be used for both rolling and sliding abrasion 
tests, and the effect of given abrasions or lubricants can 
also be studied. The test specimens are in the form of 
rotating discs in contact with each other, and the normal 
pressure between the discs can be varied, in addition to 
variations in the amount of relative slip. 

(a) Rolling Abrasion of Two Metals._The rolling 
abrasion of unhardened steels is very important in connec 
tion with the wear of rails and tires, and experience and 
experiment have shown that toughness is necessary for 
high resistance to this form of abrasion. The high pres 
sure in a rolling action is sufficient to work-harden the 
surface of the metal, and the actual material worn away 
is considerably different from the original material of the 
rail. Hadfield’s manganese steel, when used for rails, 
is an excellent example of this behaviour, and Stanton 
and Batson, in the 1916 Report of the Committee, showed 
that the worn surface of this steel which had been subjected 
to rolling abrasion gave a scleroscope number of over 
seventy, whereas the original material gave a scleroscope 
number of thirty-four. Quite recently Herbert has 
obtained similar evidence of surface hardening on carbon- 
steel rails by means of the pendulum test. It may be 
noted that any very definite conception of toughness is 
not usually obtained in mechanical tests. The percentage 
elongation and contraction of area in the tensile test are 
often taken as a measure of toughness, but the stress at 
which the strain is occurring should also be considered. 

bly a very tough steel is one in which large defor- 
mation occurs at very high stresses, and the form of 
diagram shown in Fig. 2 has advantages in showing these 
characteristics in a convenient form. Experimental deter- 
mination of the toughness, on more definite lines than is 
usual, may be of value in attempting to correlate the results 
of rolling abrasion tests with those of convenient mecha- 
nical tests. 

A distinctly different interpretation of the effect of 
work-hardening in rolling abrasion has been given by 
Meyer and Nehl, who have carried out lengthy tests in 
an Amsler Machine. When the results were expressed 
in terms of specific wear (the weight loss per m.-kg. of 
energy absorbed per hour) they found that the wear on 
a soft iron rose to a maximum after about five hours, fell 
to a minimum after seven hours and then, after a slight 
rise, was practically constant for the remaining eighteen 
hours of the test. The surface layers of the material showed 
marked deformation, but the maximum surface 
ess was reached after about one hour. 
when the curve of specific wear was still rising. It thus 
appeared that the highly deformed material was wearing 
more rapidly than the less deformed material. Meyer and 
Nehl accounted for this on the assumption that the changes 
in specific volume, due to the deformation, were sufficient 
to set up additional internal stresses, which caused the 
surface layers to reach the limit of tenacity of the material 
and peel off under the rolling action. Somewhat similar 
results were obtained with a rolled 0-45 per cent. carbon 
steel, but in this case the peeling did not occur until about 
twenty-one hours after the commencement of the test. 
With a rail steel of 220 Brinell number, no peeling was 
obtained, and the specific wear was practically constant 
throughout a test of thirty hours’ duration. In the above 
tests the pressure between the test discs was 50 kilos. ; 
an increase of the pressure to 100 kilos. caused less total 
wear on the soft iron than for 50 kilos. pressure, but caused 
a marked increase in the wear of the 0-45 per cent. carbon 
steel. Tests were also made on heat-treated steels, and 
in some cases the rather surprising results were, obtained 


| that an increase in grain size was conducive to less wear, 
| and 


that materials which work-hardened under test 
appeared to be less wear-resisting than those which did 
not deform. For the soft iron, however, the wear was 
less when the material was heat-treated to a finer grain 
size. Experience suggests that cold-working of the surface 
and a fine-grain structure of a steel are conducive to less 
wear, and although Meyer and Nehl’s tests appear to 
have been carefully carried out, their results on steels, 
and the explanation of peeling, require confirmation. 

The Spindel machine, although primarily designed for 
wear tests on rails, consists in essentials of a rotating steel 
disc against which the test specimen is pressed, and thus 
gives a sliding abrasion test. This form of test was adopted 
by Spindel since experiments suggested that the wear 
of rails and tyres depended “ not on pure rolling friction 
nor on the amount of the gross load, but mainly on the 
amount of slipping of steel on steel at known critical 
speeds.”’ Spindel says that the wear results bear no definite 
relation to the tensile strength, but that they agree well 
with the wear of rails in practice. Dormus, however, 
finds that the results given by the machine do not agree 
with records of wear obtained on two Austrian railways. 
In view of the differences noted by Stanton in rolling 
abrasion tests and sliding abrasion tests, the latter appear 
to be of doubtful value when used for estimating the wear 
of rails. 

Rolling abrasion of hardened steels is of importance 
in ball and roller bearings, and dry rolling wear tests have 
been carried out by Redenz on carbon and chromium steels 
used for these purposes. His tests were made in an Amsler 
machine, and jae these materials, he found that the amount 
of wear was dependent on both the speed and the load used 
in the tests. Herbert has shown that worn gears of 
hardened steel show considerable hardening at the worn 
surfaces, and it seems probable that this effect would be 
even more marked in rolling action. The ordinary tensile 
test shows zero extension on steels of the order of 600 
Brinell number, but from the fact that indentation tests 
can be made on the hardest steels, it is apparent that a 
certain amount of ductility is present in such materials, 
and presumably would affect their wearing properties. 
Hultgren has increased the surface indentation hardness 
of steel balls by rolling, and Herbert has also shown that 
the pendulum test can be used to give a measure of the 
extent to which a very hard steel can be work-hardened 
by the rolling of the pendulum. In addition the shapes 
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of diamond pyramid indentations also indicate variations 
in the ductility of very hard steels, since some materials 
give impressions with concave sides and other materials 
give impressions with convex sides. Since ductility or 
toughness seems to be of importance in the rolling abrasion 
of unhardened steels, it appears that further exploration 
of this property in very hard steels may be of value in 
the selection of such materials to resist abrasion. 

(b) Sliding Abrasion of Two Metals.—It is not proposed 
to discuss the wearing properties of bearing metals and 
alloys, but it may be noted that information on the wear 
of such metals is given in several papers relating to wear 
which are included th the bibliography. 

Little organised research appears to have been recorded 
on the behaviour of cast iron under sliding abrasion, and 
although Hurst gave details of a machine which was under 
construction for abrasion tests on this material, his experi- 
mental results do not appear to have been published. 
Lehmann has made tests at a slipping speed of 7}ft. per 
second using a test-piece pressed against a rotating wheel 
with a pressure of 114 lb. per square inch. Tests were 
made with cast iron against steel, cast iron against hard 
cast iron, and cast iron against soft cast iron. In no case 
was any relation found between ball hardness and wear, 
and the wear was also independent of the chemical com- 
position of the metal. In the case of cast iron against 
steel the resistance to wear could not be judged by the 
machinability, and the form and amount of graphite had 
no particular influence. With increasing pearlite content, 
however, the wear resistance improved, and the best wear- 
resisting material was grey cast iron with a purely pearlitic 
structure. In the cases of cast iron against hard and soft 
cast iron, it was also found that a pearlite structure offered 
the best resistance to wear. 

The sliding abrasion of luhricated metals occurs largely 
in gears, and Buckingham has stated that no wear would 
occur if the maximum stress in the material, calculated 
from the equations given by Hertz, did not exceed the 
elastic limit of the material. Ham has stated that “ surface 
pressure is the most important of the factors which affect 
durebility. Apparently, for any = of gears there is a 
critical surface pressure, governed by the properties of the 
materials, above which the life of gears is short and below 
which the gears will run indefinitely without appreciable 
wear.” It is apparent, however, that lubrication ques- 
tions must also be considered in connection with the wear 
of gears. 

Stadeler has compared the wearing qualities of carbon 
steel as rolled and after suitable heat treatment by measur- 
ing the amount worn off specimens when held in contact 
with a rotating hardened steel disc. Both the rolled and 
heat-treated materials were of about the same Brinell 
hardness (240 Brinell number), but it was found that the 
heat-treated material was considerably better in wear 
resistance than the rolled material. He concluded that 
steel in a fine-grained condition obtained by heat treatment 
resisted wear much better than the same steel in the rolled 
condition, the Brinell hardness being the same in both 
cases, 

Jannin has developed a form of sliding abrasion test, 
in which a flat specimen is held against a steel cylinder 
rotating at constant speed, and the depth of the worn 
imprint is used as a measure of the wear of the test 
specimen. Jannin suggests that the method can be used 
for steel and bearing metals. 

Experiments on the wear of hardened steel in the form 
of gauges have been carried out by French and Hersch- 
mann and their results are of distinct interest. The ex- 
periments were made in a machine designed to reproduce 
gauging conditions, and sliding abrasion tests were made 
under wet metal-to-metal conditions and also when an 
abrasive (finely divided emery in lard oil) was present. 
Their results for plug gauges under metal-to-metal con- 
ditions are summarised in Table IT., in which the 


Taste IT.—Metal-to-metal Wear Tests (Bureau of Standards). 


Order of merit when gauging. 








File- 


Material Con- Alumi 
of gauge. dition. hard nium |§ Cast 
carbon | piston | iron. Total. 
steel. alloy. 
Chromium - plated As depos l l l 3 
steel ited 
“ Nitralloy .. Treated 2 2 + 4 6 
High-carbon,high- Treated ll 10 5 6 
chromium iron 
alloy 
High-speed steel.. Treated 6 8 6 20 
“Stellite’” .. .. As cast 7 1! 3 21 
Oil-hardening tool File-hard 9 7 7 23 
steel 
Ditto . File-soft 3 3 4 10 
Ball-race steel File-hard 8 5 10 23 
Ditto +» «+ File-soft 5 6 ll 22 
1-05 per cent. car- File-hard 10 9 8 27 
bon steel 
Ditto File-soft 4 4 9 17 


materials are given orders of merit in resisting wear. 
The actual wear in each case was determined by diameter 
measurements and loss in weight, and was found to be 
roughly proportional to the number of holes gauged. 

The presence of the abrasive naturally increased the 
rate of wear and tended to decrease differences in wear 
resistance of the various materials. In the abrasive tests 
the “ stellite ’’ showed the best wear resistance, and the 
chromium-plated gauges and high-carbon high-chromium 
iron alloy gauges were next in order; the “ Nitralloy”” 
gauges were not appreciably superior to the 1-05 per cent. 
carbon-steel gauges. 

French and Herschmann state that the results of the 
abrasive wear tests were comparable with the results of a 
few service wear tests on similar materials in which the 
gauges encountered abrasives of a similar type to that 
used in the experiments. The discussion of these results 
by members of the American Society for Steel Treating 
appears to show that most gauge-makers prefer a file- 
hard gauge to a file-soft gauge since a better surface finish 
can be obtained on the former. With modern engineering 
production methods involving the extensive use of gauges 
it is very desirable to have some simple form of test for 
use on gauges before they are for service, but in the 
present state of knowledge of the wear resistances of 





hardened steels no known test for hardness is likely to be 
entirely satisfactory. A combination of the diamond 
indentation test, with observations on the ductility or 
toughness, on lines already mentioned in connection with 
rolling abrasion of hardened steels, is thought to be the 
most likely method to yield useful results. Records of 
the wear under service conditions seems to be a necessary 
part in systematic research on the wear of gauges. 

(c) Direct Abrasion of Metal by Sand, Emery, &c.—An 
extensive investigation of direct abrasion of materials by 
sand has been carried out by Brinell, the inventor of the 
ball indentation test. The original paper was published 
in Swedish, and the following putieulens have been taken 
from a review of Brinell’s work by Holz. In Brinell’s 
apparatus, an annealed steel disc, 4 mm. thick, 100 mm. 
diameter, was rotated at 20 r.p.m. and the test specimen 
was pressed against the flat edge of the disc. Pure dry 
quartz sand was fed continuously between the disc and 
the specimen, and the function of the dise was to com- 
municate pressure to the sand and to give it a progressive 
motion ; the disc did not come into actual metallic contact 
with the specimen during the test. 

The abrasion produced a segmentary groove in the test 
material and the resistance to wear was expressed in the 
form :— 

1000 
A 


where A is the volume of the worn-off segment per 1 mm. 
disc thickness. For tests on ferrous material Brinell used 
a constant load between the disc and specimen of 10 kilos. 
and each test was run for a period of ten minutes, The 
wear was then determined by measurement of the depth 
of the worn groove, which was of the order of 0-4 mm. 
Tests were also made on non-ferrous alloys and building 
materials, using smaller loads and shorter test periods than 
for the ferrous materials. The arrangement of the test 
does not give an open or uniform scale of wear resistance 
since the load is constant throughout a test and therefore 
the mean pressure diminishes as the wear increases. No 
details were given of the effect of variations of speed on 
the results, but in a few experiments in which either the 
load or the time was varied from the usual 10 kilos. and 
10 minutes, the order of the resistance of three steels was 
altered. Thus for a manganese steel A, and two nickel- 
chrome steels B and C, the order was C, B, A, for a 10 kilos. 
10-minute test ; the order was A, B = C, for a 10 kilos. 
5-minute test ; and A B = C, for a 5 kilos. 10-minute 
test. Hence the application of Brinell’s results necessi- 
tates conditions closely approximating to the test con- 
ditions, and comparison of results is only possible for tests 
made under the same conditions. A very large number 
of tests are recorded in Holz’s review, and it is suggested 
by Holz that comparison should only be made within 
each test series, but since all the tests on ferrous metals 
appear to have been made under the same conditions, 
it should be permissible to compare these results. This 
has been done on a Brinell hardness number (normal static 
indentation) basis in Fig. 3, and affords a good example 
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of the inadequacy of the indentation test to give a measure 
uf resistance to abrasion. here is a tendency, however, 
for the mean of the results to take the general direction 
of the full line, and to show a marked increase in resistance 
to direct abrasion with increase from 100 to 250 Brinell 
number. The manganese steels, with one exception, are 
slightly superior to the carbon steels, but there is no definite 
indication of superiority of the alloy steels over the carbon 
steels. The highest value was given by a chrome-moly- 
bdenum-vanadium steel, water-quenched. The tensile 
strengths and ductilites (percentage elongation and reduc- 
tion of area) of many of the materials are given, but it is 
not possible to say from the results whether high ductility 
or toughness is of importance in this form of test. With 
regard to cast iron, a high manganese content appears to 
be associated with a high resistance to this form of abrasion, 
whilst a high silicon content appears to give low resistance 
to abrasion. 

Brinell’s tests and Robin’s direct abrasion tests both 
show that for carbon steels the eutectoid composition 
gives a high wearing resistance, and that high-manganese 
steels are good. The good wearing qualities of the high- 
manganese steels are not nearly so marked in direct abra- 
sion, however, as they are in rolling abrasion. Stanton 
and Batson also found that the good wearing qualities 
of manganese steels were not nearly so marked in dry 
sliding abrasion as in rolling abrasion, and the inference 
is that ductility or toughness is not so important in direct 
abrasion or dry sliding abrasion as in rolling abrasion. 

Honda and Yamada have carried out abrasive wear 
tests with emery in a machine similar to that used by 
Robin.** Their results, however, are not always in agree- 
ment with those given by Robin, or by Brinell’s method. 





foi 18 Loc. cit. 





(d) General Consideration of Abrasion, or Wear Teste.— 
A general consideration of the available evidence shows 
that in cases (a) and (b) above, the wear is dependent on 
the nature of the lubricant or abrasive between the metal 
surfaces ; and in cases (a), (b), and (c) on the speed, contact 
pressure, temperature, and the duration of the test. These 
variables have to be considered before any account is 
taken of the properties of the two metals in contact in 
(a) and (b) or the metal and the abrasive in (c). In carry- 
ing out a laboratory investigation it is usually desirable 
to reproduce very closely the conditions of service which 
it is desired to study, and the above variables must be 
under control before the variations due to the actual 
materials themselves can be examined. In regard to 
the materials, the results show that no particular specific 
property can always be associated with high resistance 
to wear. The physical properties which are known to 
be of importance are tensile strength, indentation hard- 
ness, and ductility or toughness. In general, resistance 
to wear does not increase directly with the tensile strength 
nor with the hardness as determined by any of the usual 
methods, but both indentation hardness and ductility 
are important factors affecting wear. High indentation 
hardness tends to decrease wear in that it means high 
resistance to penetration, scratching, and deformation 
of the metal. Considerable ductility or toughness tends 
to decrease wear by making it difficult to tear off the small 
particles of the metal which may have been deformed. 
When the normal pressure is high, the properties of the 
deformed material are of importance, since the actual 
wear occurs on material which has been work-hardened 
by the pressure. The relative importance of indentation 
hardness and ductility may be expected to vary with the 
conditions under which the wear occurs. Chemical com- 
position and heat-treatment are, of course, of great import- 
ance, since they are the main factors in determining the 
physical properties, but they also appear to be of indepen- 
dent importance. The microstructure, casting conditions 
(chilling effects), grain size, presence of impurities and 
surface finish of specimens all appear to have some effect 
on the resistance to wear. 

It ie apparent that practising engineers have wide experi- 
ence of the wear of metals under service conditions, but 
information of this kind appears to receive little publicity. 
The results of the laboratory tests available at present 
appear to be too disconnected for a general attempt to 
be made to estimate with accuracy the relative import- 
ances of the many variables concerned, nor is it possible 
from these results to predict with any certainty the re- 
action of a given material to wearing conditions which 
have not been actually investigated. Further, it does 
not appear to be likely that any simple test will be evolved 
in the near future, which will measure on a single scale 
the many factors involved. In these circumstances it 
is very necessary to continue to carry out laboratory wear 
tests under specified conditions, and to obtain in this way 
more accurate information of the properties required in 
a material for high wear resistance under given circum- 
stances. Certain suggestions as to the recognised physical 
tests which may be of use have been given in the more 
detailed consideration of recent results, and in addition 
to these, microscope examination of structures and of the 
worn surfaces is important. It is not sufficient to assume 
that a steel is a uniform homogeneous material when the 
abrading of extremely small particles from its surface is 
being studied, but the actual constituents and grain size 
should be considered. The use of the microscope should 
also help in elucidating the actual processes whereby the 
small particles are removed from the parent substances. 

Attention must be drawn to the fact, that of the recent 
investigations on abrasion which have been discussed in 
the present summary, not one has been carried out in 
this country."* Despite the importance of the subject 
in nearly all branches of engineering, it appears that only 
one investigation of any importance in regard to abrasion 
or wear has been publicly recorded in this country since 
that carried out by Stanton and Batson and published in 
the 1916 Report of the Committee. Laboratory study of 
the subject, admittedly, is difficult, and the results of 
comparatively small and inexpensive investigations can 
only be expected to apply to particular cases. Any general 
investigation of the subject which sought to isolate the 
variables which govern results, would require very careful 
initial organisation and very extensive tests, probably 
lasting for some years, but an investigation of this nature 
appears to be desirable. 


IIl.—Diamonp Scratrcu Harpness Tests. 


In discussions of methods of hardness testing it is usual 
to classify the diamond scratch test as an abrasion test, 
but it appears that the scratch test as now applied is depen- 
dent on the plastic flow of the test material. Stanton '’ 
has defined an abrasion test as “a test in which the par- 
ticles of the material whose hardness is to be determined 
are torn away from its surface by sliding contact with 
some other substance whose corresponding resistance 
is so high that its surface remains unimpaired by the 
action.”” The action of a diamond in making a scratch 
on a piece of hard rock may perhaps be considered as a 
typical example of a scratch test which falls within this 
definition, and apparently the early forms of the scratch 
test on metals were somewhat of this nature. In any 
steel, however, appreciable permanent deformation can be 
produced by local pressure, and if a suitable shape of 
diamond point be selected, a scratch can be made in which 
the distortion of the material is produced by flow under 
pressure, and no particles of the test material are torn 
away. Scratch tests as applied to metals by the author, 
Bierbaum, and Shires, are examples of this form of test, 
and the general agreement of the author's results with 
those given by Hadfield and Main suggest that their results 
were much more dependent on the resistance of the test 
materials to deformation by pressure than on the resist- 
ances to abrasion as defined by Stanton. Such tests 
cannot be called abrasion tests, but appear to be particular 
applications of the ordinary indentation test in which 
the surface of a material is permanently deformed by a 
ball or cone. 

Examination of the results of the investigations men- 

16 Since the above was written a wear-testing machine in use 
in this country for tests on gear teeth has been described by 
R. W. Bailey, “ Proc.” I. Mech. E., 1928, Vol. i., page 444. 

17 “ Proc.” I. Mech. E., 1916, Vol. ii., page 678. 
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tioned above is of interest. By means of tests on a con- 
siderable number of steels, Hadfield and Main showed 
that the Brinell number was approximately proportional 
to the inverse cube of the scratch width when the Brinell 
number did not exceed 600. The results of the author 
also agreed with this approximate empirical relationship, 
but, in addition, the latter showed that the results of 
scratch tests could be expressed in the logical form 


load on diamond — p 


scratch = : 
scratch hardness (width of seratch)* — g 


where p and g are small constants depending on the shape 
of the diamond. Neglecting p and gq, this expression gives 
the result of a scratch test in a form which is independent 
of the load on the diamond, and which has the dimensions 
of a stress. Since a Brinell number also has the dimen- 
sions of a stress, the inverse cubic relation between the 
scratch width and the Brinell number appeared to show 
that the two forms of test were not measuring the same 
property of a given material. The Brinell number, how- 
ever, is obtained from the spherical area of the ball inden- 
tation, and it is suggested that a better comparison of 
scratch and ball test results can be made by plotting scratch 
widths against the diameters of the ball impressions for the 
same materials. The results then obtained are shown in 
Fig. 4, and the straight lines support the suggestion that 
the scratch tests are merely particular applications of the 
indentation test. The marked deviation from the straight 
at high hardnesses is due to the definite change in the 
general character of the ball test when flattening of the 
ball occurs. 

Considering the diamond scratch test as an indentation 
test in which the time of loading is small, it immediately 
appears that it is subject to the same defects of the shape 
of the seratching diamond as those found in indentation 
tests with various shapes of the indenting tool, but since 
the dimensions of the scratch are small, such defects are not 
so obvious as in the larger indentation tests. Thus a 
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Width of Scratch {1 Unit 0°001 min) 


would perhaps give results which could be translated into 
resistance to wear under particular conditions. 


MISCELLANEOUS. 


(a) Hertzian Hardness.—The Hertz theory of hardness 
may be exemplified by considering two rounded bodies 
which just touch one another. When these are pressed 
together the original point of contact increases to a definite 
area, and when both bodies are spherical, or one is plane 
and the other is spherical, the contact area is a circle. From 
purely elastic considerations Hertz derived expressions 
for the stresses and strains at all points in the two bodies, 
and hence for a known pressure and from measurements 
of the contact circle, the maximum shear stress in the 
materials can be obtained. Various investigators have 
shown that the Hertz analysis is in approximate agreement 
with experimental measurements when the elastic limits 
of the materials are not greatly exceeded. Accordingly, 
the mean mormal pressure over the contact area at the 
first deviation from elasticity can be taken as a rational 
measure of the hardness when two materials are in contact, 
and is definitely related to the elastic contents and elastic 
limits of the materials. The use of the Hertz theory in 
hardness measurements has been discussed in detail by 
Innes, and Esnault-Pelterie has used the method for tests 
on hardened steel balls in contact. Unfortunately, the 
elastic limit of most engineering materials is not very 
definite, and the measurement of the small contact area 
is difficult, so that the method cannot be used as a general 
test, despite its rational basis. 

(b) Magnetic Hardness Tests.—Suggestions have been 
made that there is need of a hardness test which does not 
deform the material, and apparently the trend of modern 
indentation tests is in the direction of convenient tests 
which can be applied to finished articles with the minimum 
amount of deformation of the material. The magnetic 
hardness test appears to be the only form of test which can 
be applied without any deformation of the material, and 
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perfect V-section scratch would probably correspond to a 
cone indentation, and the square of the width of the scratch 
would be directly proportional to the load for a given test 
material, but for various angles of the V the numerical 
values of the results would vary. The flat which usually 
occurs at the point of the diamond, and produces a corre- 
sponding fiat at the bottom of the scratch, would also 
influence results, which would then correspond approxi- 
mately to indentation results given by a truncated cone. 
For general use, the diamond scratch test considered as 
an indentation test appears to have no definite advantages 
over the more usual ball or cone test. On very hard steels, 
the nature of the test is unaltered, and it may then be a | 
more suitable test than the steel ball test, but there is little 
doubt that the diamond cone or pyramid indentation test 
is more convenient for normal use on such materials than 
the diamond scratch. In addition, the practical utility 
of the scratch test is limited by the refinement necessary 
in the measuring apparatus for the scratch widths. This 
matter has been considered in detail by Shires. There 
are particular applications, however, in which the scratch 
test is a useful auxiliary to the other methods. With a 
small load and a good diamond point, extremely small 
scratches can be used to give a measure of the hardness, 
provided accuracy in measurement is obtained ; such tests | 
are occasionally required, as in the case of thin coatings 
of deposited metal. Again, local variations can be readily 
distinguished by the scratch method, and a scratch of 
considerable length gives a useful indication of progressive 
changes in hardness over a particular region. Bierbaum 
has used the scratch test for measuring local differences 
of hardness in constituent crystals of alloys, and the | 
scratch appears to be a most convenient method for work | 
of this nature. In using a diamond scratch as an auxiliary 
test in this way, it is suggested that the particular diamond 
in use should be calibrated in terms of a recognised inden- | 
tation hardness scale, preferably Brinell numbers, for the 
material under examination. 
As a research instrument the diamond scratch test may 
be found to possess certain advantages in solving particular 
problems in the deformation of metal under pressure. 
The normal static indentation test gives a measure of the | 
resistance to deformation when equilibrium is obtained 
between the resistance and the pressure on the indenting 
tool. The scratch test, however, if used at different | 
scratching speeds, should show the resistance to deforma- 
tion when the rate of flow under pressure has also to be 
considered. Another suggestion may also be made in 
regard to the scratch test. The present discussion has 
been largely based on the author’s conclusion that the 
scratch test as recently developed is a form of indentation 
test. The earlier investigators were clearly of the opinion | 
that their scratch tests were abrasion tests, and it appears 
that the later workers are responsible for the change in 
character of the test. As an indentation test, the scratch 
is only useful as an auxiliary, but if it'can be developed to 
bring out the resistance of a material to abrasion or wear, 
the results would be of much greater importance. An 
application of the scratch test, purposely arranged to 
produce sliding abrasion and not flow under pressure, 





it seems somewhat surprising that this method has not 
been more fully considered in connection with hardness 
tests on steels. The technique of magnetic testing is com- 
plicated, and will not be discussed, but it may be noted 
that Wild has carried out magnetic hardness tests on 
steels, and that Heindlhofer has found that hardened bal] - 
bearing rings, when subjected to a magnetic test, give 
results which agree with Rockwell tests. 

[The communication concludes with a Bibliography 
running into 224 entries. } 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





EXPERIMENTAL TANKS. 


Srr,—I have heard rumours to the effect that an addi- 
tional experimental tank is to be constructed at Huaslar. 
This induced me to examine an article in your issue of 
August 21st, 1908. 

I see all tanks therein described carry out the model 
towing by placing the observation platform on a cross- 


| frame, travelling on rails fixed to the coping of the tank 


side-walls, except the Denny Tank, which has roof suspen- 
sion, as in my father’s tank at Torquay. It is worth 
noting that Messrs. Denny made a slight alteration in 
their suspension rods and cantilevers, supporting the rail 
track, which did away entirely with the jolt experienced 
when the observation carriage passed over the supports, 
and provided a slightly elastic rail bed, but uniformly so, 
throughout the whole travel. 

Now, as speeds are much higher than in 1908, it is 
desirable to save deadweight in the observation carriage 
to facilitate starting, propelling and stopping it. 

This may be done most easily by reverting to the over- 
head suspension of the rail track, if it is possible to remedy 
the faults in that system that caused the adoption of the 
travelling cross-frame. 

From inquiries I have made, I am sure the overhead 
suspension was never fully tried. If it gave an uneven 
rail tread and periodical jolts, more points of support 
could have been provided, and more especially the rail 
track could have been stiffened, a longer wheel base given 
to the carriage, four pairs of wheels supplied instead of 
only two as before, and springs to yield to undulations 
that could not be entirely eliminated ; also the carriage 
itself might be stiffened with light girder sides. 

I hope among your readers and correspondents men 
may be found who will interest themselves in the matter 


| and urge that the overhead suspension may be thoroughly 





examined experimentally instead of adopting the cross 
frame on the ground of precedent. 

The experimental tank is the property of the nation, 
and every means should be adopted to enable it to g ve 
the best results. 

R. H. Frovpe, 


Newton Abbot, July 16th. 


GRAND JUNCTION RAILWAY LOCOMOTIVES. 


Srr,—Information supplementing that already given 
is as follows :— 

No. 75, “‘ Apollo,” 2-2-2 type. Outside cylinders, 
15}in. diameter by 20in. stroke. Renumbered No. 1833, 
July, 1872, and No. 1869, December, 1871. Sold May, 
1872, to Malines~Terneuzen Railway, Belgium, and 
numbered 6. Converted at St. Nicholas shops to a side 
tank. Last seen on that line in 1913; subsequent history 
unknown. 

No. 78, “‘ Lonsdale,” 2-4-0 type. Built, Crewe, Janu- 
ary, 1846. Outside cylinders, 15}in. diameter by 20in. 
stroke. Rebuilt by Mr. Ramsbottom as a side tank. 
Renumbered No. 1967, June, 1875, and w thdrawn 
November, 1884. 

Nos. 84-88. These were built between April and July, 
1846, but I am unable to give the respective months. 
Then came the first new engine for the London and North- 
Western Railway (Northern Division), viz., No. 89, 
* Bela.” Of similar type to Nos. 87-8, it was built at 
Crewe in August, 1846, and withdrawn as a side tank in 
September, 1886. 

No. 135, “ Bat,”” 2-2-2 type. Named “ Locomotion "’ 
and exhibited at Darlington in 1875. Subsequently 
employed on Mr. Webb's private coupé, and transferred 
later to engineers’ department, South Wales. Withdrawn 
and cut up February, 1921. 

Particulars similar to the above, relating to other Grand 
Junction engines, can also be furnished, if desired. 

C. WiLLtaMs, 

Crewe, July 20th. 


THE “CITY OF OTTAWA ” ACCIDENT. 


Smr,—From experiences of mine I think this accident 
might be due to another cause than that given. In 1883 
at an engineering establishment in France where we 
made an internal combustion engine, at that early date 
if anyone told us to work to a hundredth of an inch we 
would have smiled, and had he said to a thousandth we 
would have probably turned him out of the works. On 
more than one occasion when starting an engine for test- 
ing, it would seize and when cool the piston was returned 
to the lathe. There was never a sign of injury. Appa- 
rently, the piston got heated to a point when a following 
explosion expanded the piston to seize instantly, and 
gave no time for injury. A few years later when on a 
business visit to South America, I was told of a Diesel 
engine breakdown, with connecting bolts breaking, as on 
the “City of Ottawa.’ The engineer was, of course, 
dismissed, for such could only be explained by his care- 
lessness in some way. Some time after this, a friend 
driving his car with its Knight engine, the engine seized, 
but after its cooling and an examination no damage could 
be found. Again, a friend of one of our naval engineers 
told me of a Diesel engine driving an electric installation 
on one of H.M. ships where, again, the connecting bolts 
were broken. In the first case, it could not be due to want 
of lubrication ; but in the others it was failure of the oil, 
probably due to the pipes getting foul for want of efficient 
filtering. The conditions of working would explain the 
breaking of the bolts, which formed, I think, a type of 
“* safety valve.” 

H. Coxe Powe. 

July 24th. 








DIESEL-ELECTRIC LOCOMOTIVE. 


Wirn a view to replacing steam locomotives on 
the Putnam branch, the New York Central Railroad has 
put in service a 180-ton Diesel-electric locomotive as an 
experiment. It is of the 4-8-4 type, with eight driving 
wheels and a four-wheel bogie at each end. The twelve- 
cylinder oil engine is of the V_ type, with inclined cylinders, 
l4in. by 18in., and rated at 900 brake horse-power at 
310 revolutions. The main generator has an extension 
shaft carrying an auxiliary generator, which serves as an 
exciter and also provides power for the auxiliary equip- 
ment. Four 600-volt motors are mounted on the four 
driving axles, and drive through reduction gearing with a 
ratio of 69 to 20. A boiler provides for steam heat for the 
train. Each cylinder head contains fuel, air inlet and 
exhaust valves, and a safety valve attached to an indicator 
connection. On six of the cylinders, the heads have also 
air starting valves. Cams on a shaft geared to the crank 
shaft operate rocker arms which actuate the valves. Cool- 
ing water for the engines is passed through radiators, 
over which air is blown by four motor-driven fans. An 
engine-driven compressor, with auxiliary petrol com- 
pressor, charges storage tanks at 1000 Ib. pressure, which 
is reduced to 3501b. for the cylinders in starting the 
engine. Some of the principal features of this locomotive 
are as follows :-— 





Length over couplings .. 59ft. din. 
Width overall.. .. .. 10ft. 
Height overall 14ft. Sin. 
Driving wheels 3ft. Bin. 
Bogie wheels +s 2ft. 6in. 
Wheel base, driving 18ft. 6in. 
Wheel base, bogie se 6ft. 2in. 
Weight in working order 180 tons 
Weight on drivers , 92 tons 
Tractive effort, maximum 46,300 Ib. 
Tractive effort, continuous .. 16,000 lb. 
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Railway and Road Matters. 





Ir is proposed to construct an elevated roadway, 7} | 


miles long, in Chicago, at a cost of 20,000,000 dollars. 


Tue first section of the Wimbledon and Sutton Railway 


was opened on July 8th. It is at the Wimbledon end, 
and includes two new stations—Wimbledon Chase and 
Merton South. 


Work is to be started on the construction of the new 
bridge across the Zambesi River on August 25th. While 
the bridge is being built the railway line is to be extended 
from Blantyre to Lake Nyasa. 

THe Ministry of Transport has requested the co-opera- 
tion of the Kent and Essex County Councils in making a 
full survey of the scheme for a tunnel under the Lower 
Thames which was prepared by the London Traffic 
Advisory Committee in 1924. 

THe new railway from Toulouse to Barcelona vid 
Puigcerda was opened on Sunday, July 2ist. A feature 
of interest about this new line is that it is of standard 
gauge throughout, and none of its is laid with the wider 
Spanish gauge of 5ft. 9in. The Madrid correspondent of 
The Times says that that has been done so that passengers 
fromm Toulouse will not have to change trains at the frontier. 
This innovation was made, however, not so much for the 
convenience of passengers as for the valuable trainloads 
of early fruit and vegetables which will thus be able to 
load direct at Barcelona for distribution in European 
markets. 

THe 322ft. double-track vertical lift span for the com- 
bined Pennsylvania-Lehigh Valley Railroad bridge under 
construction across Newark Bay was, says the Engineering 
News-Record, successfully floated into place on scows on 
July 8th and raised to a clear height to pass navigation. 
The span, weighing nearly 1600 tons, was erected on false 
work adjacent to the bridge site. During a high wind on 
April Ist the false work collapsed, throwing the almost com- 
pleted span into 24ft. of water. It was recovered on 
June 24th by an elaborate jacking process and held sus- 
pended from new false work until ready for floating to 
place. Our contemporary promises a detailed description 
of the overturned span. 

THE conversion from steam operation to electric traction 
of the Manchester South Junction and Altrincham Rail- 
way, mentioned in our Seven-day Journal on July 19th, 
has a feature of interest just now that has generally 
escaped notice. That is that the line is jointly owned and 
that one of the owners is the London and North-Eastern 
Company. The work will thus give experience to the 
officers of that railway which will be useful should, and 
when, their lines in the London area be converted. It is of 
further interest in that it is the first scheme of electrification 
to be initiated since the report of the Ministry of Transport 
Departmental Committee, mentioned on page 520 of Tue 
ENGINEER of November 9th last. 


Tue Underground Company has installed a new form 
of ticket issuing machine at St. James's Park Station. It 
embodies a novel feature—a ‘ bunch hopper,” as it is 
called—into which passengers can drop their coins indis- 
criminately without having to place them edgeways and 
one at a time into a slot. 
3d. tickets, and passengers may insert three pennies, six 
halfpennies, or any other combination of pennies and half- 
pennies totalling 3d., and receive a ticket in exchange. In 
the event of a bent coin failing to operate the machine it 
can be recovered by pressing a button. One hundred and 
fifty machines of this pattern are on order and will be 
installed at other Underground stations in the near future. 
Some will issue 3d. tickets ; others 4d. and 5d. tickets. 


Txe Ministry of Transport railway statistics for the 
month of April last have just been issued as a Stationery 
Office publication, price 3s. 6d. Owing to both Good 
Friday and Easter Monday being in April in 1928 and only 
Easter Monday in 1929, the receipts ben passenger fares 
fell by 15-7 per cent. Actually, owing to an increase in 


month, there was an increase of 4-0 per cent. in the number 
of passenger journeys; worse still, the passenger train 
mileage rose by 6-3 per cent. There was a gratifying 
increase of 12-5 per cent. in the tonnage of goods traffic 
generally and of 10-8 per cent. in the goods train receipts. 
Although that may have been mainly due to a rise of 
11-6 per cent. in the coal traffic, there must also have been 
an increase in general merchandise. 


On July 10th Mr. John Bromley, who, it must be remem- 
bered, is the general secretary of the Associated Society of 
Locomotive Engineers and Firemen as well as the Member 
for Barrow-in-Furness, asked a question, the answer to 
which revealed conditions that somewhat affect the safety 
of the public using the railway in that neighbourhood. It 
appears that locomotives of a local steel company, manned 
by enginemen belonging to the private firm, have for years 
been running on the main line. That arrangement has 
recently been extended, and Mr. Bromley suggested that 
not only were the efigines unsuitable, but the men did not 
accord to the standard and qualifications of the railway 
company. Mr. Morrison, in replying, said that the engines 
had now been specially examined and some alterations 
called for, while steps had been taken to secure that the 
men were adequately qualified. 


Wuitst we intend to leave the dual question of the 
privately owned and the high-capacity wagon alone until 
the Departmental Committee on Mineral Transport has 
reported, we think that it should be put upon record that 
the railwaymen, according to Mr. C. T. Cramp, the indus- 
trial general secretary of the National Union of Railway- 
men, do not favour the latter. Speaking at the recent 
annual general meeting of that body at Southampton, 
Mr. Cramp said, amid constant applause :—‘‘ Many quack 
remedies had been put up during the course of the General 
Election with regard to transport. Some gentlemen urged 
in the Press that there should be huge 30-ton wagons, 
apparently being ignorant of the fact that the average 
load in goods conveyed in their country was less than 
4 tons. A pretty fine state of affairs would be created if 
they had huge 30-ton wagons going about with small 
traders’ consignments blocking up the sidings, blocking 
up the main lines, and bringing chaos upon the British 
railways instead of efficiency.” 


Notes and Memoranda. 





Some experiments on the coking of coal carried out 
| by the Department of Scientific and Industrial Research 
prove that a proportion of the narrow layers in a seam 
may possess great swelling and possibly covering power, 
which cannot be observed when the coal is carbonised 
en masse, It would appear that, in order to obtain the 
maximum coking value from seams, it is necessary to 
pulverise the coal to a fine state of division, and that to 
make full use of the caking properties of the highly caking 
layers it is just as important to mix the coal from one seam 
as when blending two or more seams. 


A 5x. copper steam pipe on a 3600-ton single-screw 
steamer cracked away from its flange at the engine stop 
valve. The pipe was jin. thick, and was reinforced by a 
sleeve 4in. long by jin. thick, also brazed to the flange. 
In commenting on the failure the Engineer Surveyor-in- 
Chief, Board or Trade, says:—‘ The sleeves which were 
fitted to the ends of the pipe were apparently intended to 
afford additional strength at the parts subjected to the 
greatest stresses, but it is doubtful whether this method 
of reinforcement is effective and the sleeves have the 
disadvantage of preventing local external examination 
of the pipe being made. The pipe which failed might with 
advantage have been arranged with a greater degree of 
flexibility.” 

Capmium has been recommended for use in electric 
storage batteries. A battery having cadmium plates can 
be discharged completely and allowed to remain discharged 
indefinitely, whereas such abuse causes serious damage to 
ordinary lead batteries. As they cost fully twice as much 
as lead batteries, cadmium batteries have not been widely 
used, although there are several makes of miners’ safety 
lamps employing an alkaline electrolyte, one nickel elec- 
trode, and, instead of the usual iron electrode of the Edison 
battery, a mixture of iron and cadmium in a thin perfor- 
ated metal case. Monochromatic red light for scientific 
investigation in physical laboratories is produced by means 
of cadmium. In the quartz-cadmium vapour lamp 
developed by the United States Bureau of Standards the 
cadmium is alloyed with a very small fraction of 1 per 
cent. of gallium, giving a long-lived lamp that does not 
become clouded by adhesion of cadmium vapour to the 
walls. 


AccorpinG to the Dominion Bureau of Statistics at 
Ottawa, the production of electric batteries in Canada 
during 1928 amounted in value to 8,189,573 dollars, as 
compared with an output worth 7,722,011 dollars in 1927 
and 7,766,798 dollars in 1926. Storage batteries were 
made in seventeen different establishments and the total 
production was valued at 4,590,984 dollars. The output 
included 61,357 batteries worth 398,121 dollars for wire- 
less valve filament lighting and plate supply, 467,886 
batteries valued at 3,283,913 dollars for the starting and 
ignition of internal combustion engines, 60,085 units— 
cells or jars—worth 414,842 dollars for farm lighting, and 
494,108 dollars worth for all other purposes. Dry cell 
batteries for wireless purposes, flashlights, &c., made in 





| four plants, numbered 33,585,301 individual cells valued 


The machine is designed to issue | 


at 3,437,410 dollars. 
worth 161,179 dollars. 


Battery parts and supplies were 
Imports of batteries into Canada 


| during 1928 totalled 701,289 dollars in value and included 








33,278 storage batteries worth 598,754 dollars and primary 
electric batteries valued at 102,535 dollars. Exports are 
not shown separately in the trade classification. 


IN a recent issue of the Chinese Economic Bulletin, which 
is published by the Nationalist Government of that 
country, there appears the following statement :—‘‘Absence 
of modern waterways, inadequate mileage of railway lines 
and lack of good motor roads—these factors combined 
have goaded the National Government of China into open- 
ing up new means of traffic between the different centres 
in this country. Since the wonderful success of the flights 
of “‘ Kwangchow "’ and “‘ Chukiang "’ has proved the prac- 


the number of tickets at reduced fares throughout the | Cena O° Sng Giitaes Syne S Se Se eee 


authorities have been led to believe that a well-organised 
commercial aviation service, touching the key points of 
this vast country, would not only palliate to some extent 
the dearth of transportation facilities, and afford an easy 
means of communication which would help to knit the 
country into an economic and political whole, but also 
would serve as a great help to the national defence of the 
country. Therefore, besides the organisation of the 
numerous commercial aviation associations in Peiping, 
Hankow, Canton, &c., under the auspices of the Govern- 
ment, the State Council at Nanking has also given official 
sanction to the formation of the China Aviation Corpora- 
tion, which is a semi-governmental enterprise with 
10,000,000 dollars coming from governmental sources.” 
(1 dollar = about 2s.) 


EXPERIMENTAL flotation tests conducted by J. B. Lain 
at the Rare and Precious Metals Experiment Station of 
the United States Bureau of Mines, Department of Com- 
merce, in co-operation with the University of Nevada, 
Reno, Nevada, on old mill tails, show the trend of research 
that may make the treatment of such semi-oxidised dump 
ore a profitable venture. On a heading of 0-42 per cent. 
total copper, of which 0-17 per cent. is oxidised, single 
tests show as high as 85 per cent. recovery in an 8 per cent. 
copper concentrate. Average results indicate a probable 
mill recovery of 75 to 80 per cent., with final tails of 0-1 per 
cent. total copper. These results were obtained on tails 
crushed to 65 mesh ; 75 per cent. of the tails now pass this 
mesh. The outstanding feature in this work is the im- 
proved results by the use of daily prepared fresh xanthate. 
It was made by adding butyl or amyl alcohol to a satu- 
rated solution of caustic until only slight excess caustic 
remained, cooling in a refrigerator, then adding excess 
carbon bisulphide during violent agitation. The mixture 
of yellow xanthate crystals and the orange polysulphide 
liquor forms a paste that is used directly, without drying. 
The reagents used per ton of tails are 0-6 lb. xanthate, 
0-5 Ib. polysulphide, and 0-125 Ib. pine oil. The flotation 
action is slow and probably will require twice the time 
or double the cell capacity per ton on the basis of the usual 
sulphide ore plant. There was no preliminary condition- 
ing of the pulp before flotation. The reagents were added 
in equal parts at regular intervals directly to the flotation 





cells. 








Miscellanea. 


Tue French Government proposes to expend £10,000,000 
on the development of Madagascar, largely on the con- 
struction of bridges and railway lines. 

Tue sixth number of the “ Building Science Abstracts 
issued by the Department of Scientific and Industrial 
Research has just been issued by H.M. Stationery Office, 
price 9d. net. 


” 


Tue French Air Ministry has, according to The Times, 
decided to erect a lighthouse designed to assist aerial 
navigation upon the summit of the hill of Locronan, in 
the Department of Finistére. 


Tue breaking of a link of the bucket chain of the 
Durban dredger “ Palus*’ recently resulted in the whole 
chain of buckets falling into the harbour. Fortunately, it 
was salved with little inconvenience to shipping. 


Work has been started on the extension of the No. | 
dock of the Hong Kong and Whampoa Dock Company, 
80 that it will have a length of 700ft. and a width of 96ft. 
The work is expected to occupy eighteen months. 


Tue Mengho River, in the Yangtze Valley, which joins 
the Grand Canal of China, was dredged twenty years 
ago, but has silted up again. A conservancy scheme which 
will involve the expenditure of some £22,000 has, therefore, 
been arranged. 


ARRANGEMENTS have been made for the installation of a 
power plant of about 600 horse-power at the new man 
ganese mines at Postmasburg, South Africa, and it is 
expected that the plant will be in full operation early 
next year. Heavy oil engines are to be employed. 


One of the heavy railway-mounted coast defence guns 
of the United States Army is to be taken across America, 
from Maryland to San Francisco, with the object of deter- 
mining its suitability for such a long journey and testing 
the capacity of the railways. The gun is of I4in. calibre, 
and weighs 730,000 Ib. 


THe last of the equipment required for the completion 
of the Table Mountain Cableway has now been delivered 
and the final tests and adjustments to the plant are being 
made. The original intention was that the cableway 
would be put into commission early in 1928, but a series of 
unfortunate delays prevented this, and although a definite 
date cannot yet be fixed, it is anticipated that the official 
opening will take place during August of this year. 

THREE MILLION cubic yards of granite rock will be 
required to form the Salt Springs rock-fill dam being built 
by the Pacific Gas and Electric Company on the Moke 
lumne River in California to store 130,000 acre-feet of 
water for power development. With a height of 330/ft. 
and a crest 1300ft. long, this dam will be faced with rein- 
forced concrete 3ft. thick at the bottom and 1.5ft. thick 
at the top, backed by a layer of derrick-placed rock 15ft. 
thick. The construction programme calls for completion 
during 1931. 

Ir is proposed to initiate an extensive research in 
alloys of iron by the United States Engineering Foundation 
in co-operation with the American Institute of Mining and 
Metallurgical Engineers. The industries, universities and 
technical schools, bureaux of the United States Govern- 
ment, scientific organisations and foreign agencies will 
give their aid. The initial task is a critica! five-year 
review of all the available literature in English and other 
languages, which, it is hoped, will result in a series of 
monographs and manuals, at a cost of 150,000 dollars. 


Tue new dredger for Durban, which is to replace the 
old “* Nautilus,” is to be a 5000-ton bow-well, twin-screw, 
suction hopper dredger and its construction is to be 
specially strong to permit of working in an exposed 
position at the harbour entrance. Independent condensing 
plant, with independent steam-driven pumps in both 
pump and propelling engine-rooms is to be provided. The 
vessel, which will be electrically lighted throughout, is 
to be capable of a speed of not less than 11 knots when 
loaded with 5000 tons of spoil, 300 tons of coal and 36 
tons of water. Its suction pump, to be of the single 
impeller type, will be capable of filling the hopper with 
5000 tons of spoil in one hour. 


A LIGHTWEIGHT wireless telephone set for use on light 
aeroplanes has been designed by the Marconi Company 
to enable owner-pilots and clubmen to communicate while 
in flight with ground stations. The weight of the set is 
about 60lb. It combines a telephone transmitter and 
receiver in a wooden box measuring 16in. by 9in. by 7in., 
and the total weight includes complete equipment with 
all accessories. It has been designed for the transmission 
of telephony. With a power of 75 watts derived from a 
wind-driven generator, the transmitter will cover ranges 
of 50-75 miles when communicating with the normal class 
of aerodrome ground stations, while with highly efficient 
ground stations, such as Croydon, ranges up to 100 miles 
are easily attainable. For normal working the wave range 
of the transmitter and receiver is 850 m. to 950 m., this 
being the international aircraft wave band, but a quick- 
change switch is provided to enable the 600 m. ships’ 
wave length to be employed in emergency. 


By the initiation this month of a motor boat transport 
service between the Regent’s Canal Dock, London, and 
the Continent Midland manufacturers can now send goods 
direct to Rouen or Paris by water. Goods loaded on to 
canal boats at Birmingham and other large Midland and 
Southern industrial centres are conveyed along the Grand 
Union Canal straight to the Regent’s Canal Dock, Lime- 
house, where they are transhipped to the waiting motor 
boats for the remaining stages of the journey. Three 
vessels, the ‘‘ Express,” the ‘‘ Rapid,” and the “ Auto- 
Renault,” each carrying a cargo of 250 tons, have been 
specially built for the new service. They are manned by 
French and Dutch sailors. The first place of call on the 
outward voyage is Rouen. The vessels then proceed up 
the river Seine to the Quay D’Austerlitz, which is in the 
heart of Paris and has a railway running immediately 
alongside. From there goods can be dispatched by rail 
or road to their final destination. The service is being 
utilised for the transportation of heavy machinery, iron 
and steel, motor cycles, cotton and woollen goods, and 
general merchandise. 





THE ENGINEER Juty 26, 1929 


EAST RETFORD CORPORATION ELECTRICITY WORKS 


(Por description see page 102) 





GENERAL VIEW OF THE GAS ENGINE SETS 

















600 B.H.P. CONVERTIBLE OIL AND GAS ENGINE—NATIONAL 





—— 





Juty 26, 1929 


THE ENGINEER 


95 








The Engineer 
Annual Subscription Rates 


(including postal charges). 
Subscriptions will be accepted by the Publisher direct or 
a @ newsagent at the rates and in the currencies stated 
2210W i 


BRITISH ISLES .. .. £3 5 0 
CANADA... .. .. .. £3 3 © Thick Paper edition. 
£2 18 6 Thin Paper edition. 
ABROAD - £3 7 6 Thick Paper edition. 
(except c Yanada) £3 3 0 Bigy- Paper edition. 


Contents 


THe Enorneer, July am, 1929. PAGE 
A SEVEN-DAY JOURNAL <O wk 66 awed as 

TRANSFORMER TAP-CHANGING on Loa. “No. I. Gama). . 
AFRICA AND SCIENC oe ae 
Tas Roya. Aaniovuimat SHOW AT ‘Hanwooate, "No. Iv. 


(Titus). 
geces CLEANSING ~ tae 
THE PERFORMANCE oy THREE- -ENGINED ABROPLANES. ‘(illus.) : 
Tue HARDNESS AND ABRASION TESTING OF MeTals. (Illus.) .. 
LETTERS TO THE EprToR—Experimental Tanks—Gran Junction 

Railway Locomotives—The “ ay of om" aarvenndl 
DIRSEL-ELBOTRIC LOCOMOTIVE .. .. J 
RAILWAY AND ROAD MATTERS 
NOTES AND MEMORANDA .. 








ss S85 S&B SK SSSR SESS RES 



































AFRICA .. Central News A All Branches LLAWRA 
* £3 7s. 6d. Care Town: Wm. Dawson and Sons, Ltd., | Leaping ARTICLES— 
t £3 3s. Od. 29-31, Long-street (Box 489) Newcomen te oe 
Jonannessune : C, Juta and Co. Multiple-engined Aircraft 
ARGENTINE .. Bvexos Ames: Mitchell's Book Store, 576, | OMTUARY 
© £3 7s. Gd. Cangallo fe EGMMw we se ene oe ne ae be oe aes 
Tt £3 3s. Od. THE Cimi0490 | DRaIwace CANAL "AND " Divansiox ov LAKE Warm. 
AUSTRALIA .. Gordon and Gotch (Australasia), Ltd. All 
* £3 7s, 6. Branches Ease: Sa aa eee as 
T £3 3s. Od. Metzourne: Robertson and Mullens, | Tyg INTERNATIONAL Axnoxavrical EXMIBITION AT OLYMPIA. 
Elizabeth -street | No. II. (Iilus.).. 
BELGIUM Bruxeizs; W. H. Smith and Son, 78-80 | B-E.S.A. SPECIFICATIONS |. 
? THOMAS NEWOOMEN : FATHER OF THE STEAM ENGINE, 1663-1729 101 
om 590 Rue du Marché-eux-Horbes | Gas ENGINE DRIVEN GuweRaToRs at Kast RETFORD POWER 
+ Fr. 550 | STATION. (Illus.) Ee Oe yee se 
CANADA .. American News Company, Ltd. All Branches | EMPLOYERS 4xp E MPLOYED: CONFERENCE ON PERSONNE 108 
Ps 2 , 1 no see th og:2 we 
916-26 MonraeaL: Gordon and Gotch, Ltd., 334, | pump (TRimNNtAL) Ewrmer “Mraxa’ “aND METALLURGICAL 
t $14-25 Notre Dame-street, W. CONGRESS 102 
Toronto : Wm. Dawson and Sons, Ltd., 87, | Provincial LETTER oe 
Queen-street East | The Midlands and d Staffordshire ee ; » Pee -- 103 
Toronto: Gordon and Gotch, Ltd., 81, | we ed se ee .* . . oa 
Queen-street West | .* e ; : ° ° 
CEYLON .. CoLompo : Wijayartna and Co, | rw Dy Ragland 2 Be At sys ah pr - 108 
* Re. 44-5 | _ Wales and Adjoining Counties fe: : ‘ .. 105 
t Re. 41-5 Revenmnenas INTELLIGENCE .. : ; + - 
CHINA .. Hone Kona: Kelly and Walsh, Ltd. | eee, °° se . os 
* $37 Saaneuatr: Kelly and Walsh, Ltd. CURRENT Prices POR METALS AND FUELS oot oe 
tT $34-5 — —— Norges .. in .. 107 
EGYPT .. Camo ress Book and Stationery Store RITISH PATENT SPECIFICATIONS, ( us.) co ee 
: * | FORTHCOMING ENGAGEMENTS . - 108 
* £3 Ts. 6d. (Pt. 330) 9, Rae Maghrabi | 
} £3 Be, Od. (Pt. 308) | PERSONAL AND BUSINESS ANNOUNCEMENTS ere ee 
FINLAND Hetsmscrors: Akhdemiska Bokhandeln, | SIXTEEN-PAGE SUPPLEMENT- “THE METALLURGIST.” 
* M. 650 Alexandersgatan, 7 
t M. 605 
FRANCE .. .. Panis: Boyveau and Chevillet, Rue de la 
* Fr. 418 Banque, 22 NOTICES TO READERS. 
t Fr. 390 Panis: Berger Leverault, 229, Bid. St. aes i 
Germain ° “al any Subscriber abroad gy & receive THE ENGINEER in an 
Panis: Brentano's, 37, Av. de l'Opera fect or mutilated he will giving prompt 
Paris : Dunod, 92, Rue Bonaparte wormation of the fact to th , with aan Pe tout 
GERMANY Berur : H. Hermanns, Friedrichstrasse 218, vemed: ooinin frum ware 
*R. mks. 70-00. -S.W. 48 5 gare aesennageene LF tite offs. 
t R. mks. 65-00 Wesrexn Germany: Fritz Rehfus, Blumen- | *e* 42 | = : 2 @ for insert 4 #4 THE — — “alte eal 
thatstenase 30, Cafegne mot ily for publication, but as a proof of good faith. ‘No notice 
Leirzic : K. W. Hiersemann, Konigstrasse 29 | whatever can be taken of anonymous communications. 
HOLLAND RotrerpaM: Hector’s Boekhandel, Noord- undertaking given to return drawing manuscripts ; 
* Fi. 41-00 blaak 59 TS Eee ous 
t FL. 38-00 Rorrerpam ; Techn. Boekhandel, “ Plan C,”’ 
Gelderschestraat 4 —— ———_—— no — 
INDIA Bompay : Thacker and Co., Ltd. 
° 45 Catcurta : Thacker, Spink and Co, | @ bh ul 
t Re. 43 e etallurgist 
ITALY Mitan ; Ulrico Hoepli a g : 
* Lire 300 .. Rome: ioni and Strini, 307, Corso THE JULY NUMBER OF THE MONTHLY 
+ Lire 280 Rome: Fratelli Treves, Corso Umberto 1, 174 
Rome: Fratelli Bocca METALLURGICAL SUPPLEMENT TO 
Turt~: Rosenberg and Sellier, v. Maria 
Vittoria 18, and their Branches at Naples “THE ENGINEER” ACOOMPANIES THIS ISSUE. 
and Rome. 
JAPAN ; Maruzen Co. All Branches = er 
* £3 78. 6d. 
t £3 3s. Od. 
JAMAICA... Krvestow : Educational Supply Co. 
* £3 78. 6d. 
t £3 3s. Od. 
NEW eos AUCKLAND : Whitcombe and Tombs, Ltd. 
* £3 7s. Gordon and Gotch, Ltd. All Br 
t £3 3s. od: Narrer: J. Wilson Craig and Co. 
RUSSIA LENINGRAD : a yaaa Kniga, Pros- - 
* £3 7s. 6d. pect Volodarsky, 5 JULY 26, 1929. 
t £3 3s, Od. Moscow : “Litisdat,” | are Most, 5-15 
STRAITS SETTLEMENTS—Srcarore: Kelly and Walsh, 
* $29-25 Ltd. 
+ $27-25 Newcomen. 
SWEDEN 8 : j . : — 
° Ke. 61-00 eaneailie, eet ennererens Journal-| ast Tuesday the Newcomen Society and the 
t Kr. 57-00 Srockuotm: A/B C. E. Fritzes Kungl.,| Devonshire Association met in Dartmouth to do 


Hofbokhandel, Fredsgatan, 2 
SWITZERLAND Berne: Joh. William De Groot, Laupenstr. 5 
* Fr. 85-20 Zurnicn : Rosa Leibowicz, 4, Ankerstr. 
t Fr. 79-50 
UNITED STATES International News Co., 131, Varick-street, 
OF AMERICA New York, N.Y., and all Branches 
* $16-40 Entered as second-class matter at the Post Office, 
? $15-25 New York, N.Y., December 12th, 1896, under the 
Act of March 3rd, 1879 (Section 397, P.L. & R.) 
* Thick Paper. t Thin Paper. 
These rates are liable to alteration if exchange fluctuations require it. 
*,* READING CasRs, to hold two copies of Tak ENGINEER, cloth sides and 
leather backs, can now be supplied at 4s. 9d. each, 5s. 3d. post free. 








“THE Tae tile die aati 


This Supplement, which deals with the Science and Practice of 
we Fy By FF > ee See Sas Se 
last issue of THE ENGINEER in each calendar mom 


ADVERTISEMENTS. 

The for Classified Ad 1/- per line up to one inch 
- -; those occupying one inch or more at the rate 
of 12/- per inch. must by a remittance. The 
ra Displayed Ly 1 forwarded on application. 

Ad inserted unless delivered eae 


Letters relating to the A and 
ee, are to be addressed to Publisher, all 
to the Editor of Tus ENGINEER. 
THE ENGINEER DIRECTORY. 
This i Disecteee, 75 pune « annually in } Ay} of adver- 
tion to the Publisher” — _— — 
Postal Address, 33, Norfolk-strest, Strand, W.C. 2. 
Teleg. Address, “ Engineer Newspaper, Estrand, London.” 
Telephone Nos. Central 2256, 2257. 
By arrangement with Reuter’s Engineering Service, The 
Engineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers. 





|honour to the memory of Thomas Newcomen, 
the bicentenary of whose death occurs on August 
5th. About Newcomen himself we know very 
little indeed, and what we do know is not very 
| interesting or very illuminating. Mr. Rhys Jenkins, 
that most painstaking of technological historians, 
has sought out as much of his biography as is to be 
found, and when all is said and done, it might all 
be written on one side of a post-card. We know 
that he was born in 1663, that he practised as an 
ironmonger in Dartmouth, that he invented the 
atmospheric pumping engine, that he died in 
London in 1729, and was buried in the Cemetery 
in Bunhill Fields. But of what manner of man he 
was we know little or nothing. There is no authen- 
ticated portrait of him, only one letter in his 
handwriting, and very few contemporary references 
to the man himself. We—if we care about 
such things—are forced back upon surmises and 
conjectures for even the ordinary common know- 
ledge about aneminent man. About his engine we 
know a great deal, and we have a very illuminating 
work by the Swedish engineer Marten Triewald— 
an excellent translation of which was published 
last year by the Newcomen Society—written in 
1734, which throws just one little ray of light on 
Newcomen himself. Triewald, after alluding to the 
fact that the engine would never have worked 
‘unless Almighty God had caused a lucky incident 
to take place ’’—the accidental injection of water 
into the cylinder—goes on to say: ‘“‘ To this con- 








‘not without value. 





clusion, I—who knew personally the inventors— 
have been brought more than ever when consider- 
ing that the Almighty then presented mankind 
with one of the most wonderful inventions which 
has ever been brought into the light of day, and 
this by ignorant folk who had never acquired a 
certificate at any University or Academy.” If 
this is anything more than the patronising inso- 
lence of the scholar for the mechanic, it means that 
Newcomen—and those who assisted him—had 
little education. It has been conjectured that he 
had some reading, a little knowledge of contem- 
porary science, and was given to exper menting 
in a modest and simple way; but, to speak the 
absolute truth, we know nothing about it. All we 
know is that he invented the atmospheric steam 
engine somewhere in the first few years of the 
eighteenth century, and that the first engine was 
built and erected near Dudley Castle in 1712. 

It is not impossible that the oblivion into which 
the name of Newcomen was allowed to fall is due 
just to this fact that we know even less about him 
as a man than about Rameses. Around Trevithick 
the Cornish giant, legends gathered; Watt and 
Stephenson have left many records of themselves, 
and are known to us as familiarly as the eminent 
figures in the political history of their day. But 
Newcomen was never any more than a name for 
a particular kind of engine—it might have been 
Eureka for all the connection that it seemed to 
have with a real human being. And even it was 
dropped when the engine became generally known 
as the ‘‘ Atmospheric.” From the very beginning 
Newcomen was overshadowed. ‘ Capt.” Savery 
was the first man to produce a fire-engine for raising 
water that really would work, and he had the ear 
of the Court. He secured a patent of such com- 
prehensive terms that it seemed to his contem- 
poraries to cover all possible means of using steam 
for pumping. In any case, there is no trace of a 
Newcomen patent, and there is evidence that the 
Newcomen engine was worked under the Savery 
patent. To tell the truth, the Savery invention was 
a poor thing suitable for the “ waterworks” in a 
gentleman's garden, but quite out of question for 
the drainage of mines. It soon fell entirely into 
the shade, whilst in the course of years the atmo- 
spheric engine became a beautiful and eflicient 
machine. Then came James Watt with the separate 
condenser, and the obliteration of Newcomen was 
complete. Is it not a little ironical, a little strange 
technologically, that whilst the Newcomen engine 
and the Watt engine are extinct, save for a few 
survivors of a past age, the Savery pump was 
resuscitated some thirty or forty years ago in the 
form of the Pulsometer, and is still made and 
used ? 

We should be less than human did we feel no 
regret that our knowledge of Newcomen. is s0 
exceedingly small. There is a natural desire to 
make the acquaintance of the men who have done 
famous things in the world. But, after all, there 
could have been nothing half as remarkable about 
Newcomen as the fact that he invented his engine 
in an age when there was practically no mechanical 
engineering and very little physical science. 
Was it the courage of ignorance that led him to 
venture upon the construction of a cylinder and 
piston that should be reasonably tight when no 
boring machine existed ! Are we unfair in suppos- 
ing that if he had understood the nature of the 
difficulties that faced him he would never have 
ventured to make his first engine and never have 
found anyone to support him! The reflection is 
In mechanical engineering, it 
has often been said, nothing is certain until it 
has been tried, and who knows but that a little of 
the courage of ignorance might be useful even in 
these days. Was it Anatole France who said some- 
where: ‘‘ The worst of science is that it puts an 
end to thought,” or words to that effect? By 
knowing too much we may fear to venture where 
a reckless plunge might bring success. The out- 
standing merit of Newcomen’s engine is that it 
was a real machine. He was the first engineer 
of the steam engine. Savery’s pump was a labo- 
tory experiment enlarged; Newcomen’s was a 
solid and substantial thing of brass and wood and 
iron. It was no toy fit only for working the foun- 
tains in a king’s garden, but a veritable machine 
for draining mines. We may argue about its origins, 
but it is this fact that stands out far beyond all 
others, that it was the first genuine steam pump, 
the first engine to be operated for a great economic 
and industrial purpose by the agency of heat. 
It is as far removed from Papin’s lecture demonstra- 
tion and even from Savery’s pump as a Parsons 
steam turbine is from the little steam and smoke 
jacks that are illustrated in ancient books. It is 
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for this fact that all mechanical engineers must do 
honour to their great progenitor who died and was 
buried in an unknown grave two centuries ago. 


Multiple-Engined Aircraft. 


Ix his report on the accident to the “‘ City of 
Ottawa’ aeroplane, Sir Arthur Colefax recom- 
mends that after July Ist next year no machine 
shall be permitted to carry passengers between 
Great Britain and abroad unless it is specially 
designed to alight safely on water, or, if it is not so 
designed, unless it can maintain height with full 
load when one of its engines fails. Sir Arthur is 
careful to point out that “ the essential desideratum 
in this respect is the provision of sufficient reserve 
of engine power in the event of one engine failing, 
and is not necessarily the provision of three or any 
other specific number of engines.”’ So far as it 
envisages the compulsory employment of multiple- 
engined aircraft, the recommendation involves 
certain problems of considerable theoretical and 
practical interest. In spite, however, of any 
impression to the contrary which may be inferred 
from Sir Arthur’s report, these problems are very 
far from being new, and have not in the past been 
given inadequate attention in aeronautical circles. 
They have been the subject of close study almost 
from the first days of aviation, and certainly from 
the first days of civil aviation. If we traverse the 
ground once more, we do so not because there is 
anything very fresh to say on the subject, but 
because it seems to us desirable, in these days of 
growing public interest in aviation, to counteract 
any suggestion that the problem of the multiple- 
engined aeroplane has not up to the present been 
satisfactorily attacked, and that the criterion laid 
down in the report is beyond the limits of what has 
already been achieved. 

The subject can be discussed from two stand- 
points—the theoretical, involving a pure applica- 
tion of the doctrine of chance and probability, 
and the practical, involving considerations which 
are mainly commercial. The theoretical aspect 
has been frequently discussed. The object is to 
discover the relative safety of machines fitted with 
one, two, three, or more engines. In order to pre- 
sent the results of the discussion as simply as; 
possible, we may follow precedent and assume that 
all the engines, no matter how many are fitted, 
have the same average liability to fail. It makes 
little relative difference what precise figure we select 
for this liability, provided it is within the bounds of 
reason. Let us therefore take it that each of the 
engines has an average chance of completing 
ninety-seven trips successfully out of every hundred 
and of failing on three. With a one-engined 
machine there will be 300 engine failures per 
10,000 trips, and all of them will involve inter- 
ruption of level flight. With a two-engined 
machine, which is capable of maintaining flight on 
one engine, there will be 600 engine failures per 
10,000 trips. It can readily be shown that of these 
600 failures by far the greater number wil! probably 
occur on separate trips, and will therefore not lead 
to the interruption of level flight and that the 
chances of both engines failing on the same trip 
are 9 to 10,000. If the machine has three engines 
and can maintain flight on any two, there will be 
900 engine failures per 10,000 trips. The chances 
that more than one engine will fail on the same trip 
are 26 to 10,000. If the machine has four engines 
and can maintain flight on any three, there will be 
1200 engine failures per 10,000 trips, and the 
chances that level flight will be interrupted by 
the failure of two or more of the engines on the 
same trip are 52 to 10,000. If this four-engined 
machine can maintain flight on any two of its 
engines, there will again be 1200 engine failures 
per 10,000 trips, but the chances that level flight 
will be interrupted by the failure of more than 
two engines on the same trip are only 1 to 10,000. 
The twelve-engined Dornier flying boat, which has 
recently made its appearance, can, it is reported, 
fiy with only eight of its engines in action. On the 
basis we have employed there will in this case be 
3600 engine failures per 10,000 trips, but the chances 
that five or more of the engines will fail on the 
same trip are only 1 in about 50,000. These 
probability figures are as they stand open to easy 
criticism. They may, however, be accepted as a 
satisfactory proof that mere multiplication of the 
number of engines does not necessarily confer 
increased safety. It will be observed, for instance, 
that the twin-engined machine which can fly with 
one engine out of action is about three times as 
safe as the three-engined machine which can fly 
on any two engines, and that the four-engined 
machine which can fly if one, but not two, of its 








engines fails is the worst of all, the single-engined 
machine excepted. The reason is obvious. The 
greater the number of engines employed, the greater 
will be the probable number of engine failures on 
a given number of trips. On the other hand, the 
greater the number of engines, the less will be the 
probability that some given quota of them will 
fail on the same trip. Multiplication of the number 
of engines therefore increases safety at the expense 
of an increased risk of failure. The ore increase 
may or may not outweigh the other. The practical 
side of the problem involves, as we have said, con- 
siderations which are mainly commercial. It must 
be borne in mind that the maintenance of level 
flight requires the expenditure of a definite amount 
of power, whether that power is generated in the 
full engine equipment or only in part of it. The 
twin-engined machine which is to be able to main- 
tain flight with one engine out of action must 
normally run with each of its engines developing 
only half its maximum output in order that the 
required power may be available when one of the 
engines fails. The three-engined machine capable 
of flying on any two engines will normally run 
with its engines developing two-thirds of their full 
power. The four-engined machine capable of 
flying on any three will make use normally of three- 
quarters of the full output of each engine. If this 
four-engined machine can fly on any two of its 
engines, then it is in no better case from this point 
of view than the twin-engined machine capable 
of flying with one engine out of action, for normally 
it will make use of only half the full output of each 
engine. Commercial considerations obviously 
dictate that a machine should not carry an engine 
equipment of which a large proportion of the 
possible output must normally be unemployed. 
In British practice it is usual to run the engines 
of an aeroplane at about two-thirds of their full 
output. In America the figure is about three- 
quarters. 


If we look at both these aspects of the multiple- 
engined aeroplane, it is evident that the twin- 
engined machine capable of flying on one engine, 
while it is satisfactory from the point of view of 
probable freedom from failure, is not likely to 
commend itself commercially. Twin-engined 
machines possessing this ability can be and have 
been built. The Supermarine “‘ Southampton ” 
flying boat has actually flown level and straight 
with one engine shut off, and the new Gloster 
“ Survey ’’ machine can, it is claimed, not only 
maintain flight on one engine, but in that condition 
can climb fully loaded to 10,000ft. These machines 
are, however, of special types. It is very doubtful 
if any twin-engined machine which was to earn a 
profit from the paying load which it carried would 
be a commercial success if it had to be able to 
fly level and straight with one of its engines idle. 
The four-engined machine capable of maintaining 
flight on any two engines in spite of its very low 
factor of failure, is also not likely to receive com- 
mercial consideration. Machines of this descrip- 
tion were made in this country in the early days 
of civil aviation, but the type has not survived. 
The four-engined machine which can fly on three 
engines is commercially attractive, but its rela- 
tively high chances of failure may be held to rule 
it out of consideration. Of the different types of 
multiple-engined machines which we have named 
there remains the three-engined aeroplane capable 
of flying on any two engines. This type enjoys high 
favour at present, for it provides a reasonable 
solution from the commercial point of view, and, 
from the other standpoint, a not unreasonable 
factor of failure. In aeronautical parlance, it 
should be noted, an engine is sometimes said to 
have “ failed ’’ if it has ceased to develop its full 
normal power. It is not sufficient in the present 


connection to interpret failure in this limited sense. 


We must take it that if an engine fails, it becomes 
quite dead, and that the air screw is stationary 


and adding materially to the head resistance. Nor 


is it sufficient to demonstrate that, the machine 
being already in the air, level flight can be main- 
tained if one of the engines goes completely out of 
action. It is essential that in such an event the 
machine shall fly level and straight against any 
helm that may have to be given to it to counteract 


the lack of balanced pull produced by a failure of 
one of the outboard engines. It is further essential 
that even under such helm the pilot shall be able 
to turn the machine against the pull of the out- 
board engine which remains effective. 
while it may not be essential that the machine 


Finally, 


hould take off and climb with one of its engines 


idle it is imperative that having suffered the 
failure of one engine while in the air it should be 
able to alight in a normal manner on the remainder 


of its power equipment. The standard here set 
forth is admittedly high, but that it is not beyond 
what can be and actually has been accomplished 
is proved by the precise performance figures for 
three typical modern three-engined machines which 
we give in another column. 








Obituary. 





LYONEL EDWIN CLARK. 


It is with great regret that we have to record the 
death of Mr. Lyonel E. Clark, the senior partner of 
Messrs. Clark and Standfield, of Westminster. Mr. 
Clark, who died at his home at Bourne End, Bucking- 
hamshire, in the early morning of Wednesday, July 
17th, was the eldest son of the late Mr. Latimer Clark, 
F.R.S., and he was born at Haverstock Hill on 
February 3rd, 1856. After receiving the earlier part 
of his education at Dulwich College, he spent some 
time at Oberlahnstein, in Germany, and at Lausanne, 
in Switzerland, afterwards proceeding te Merton 
College, Oxford. 

He joined his father’s firm, Messrs. Clark and 
Standfield, of Westminster, on August 3lst, 1876, 
as an assistant engineer, and in that year he pro- 
ceeded to Nicolaieff in South Russia to take charge of 
the re-erection of the depositing dock which his firm 
had designed for the Russian Navy. Later on he 
was engaged on the construction of a large floating 





LYONEL EDWIN CLARK 


dry dock for the Furness Railway Company at 
Barrow-in-Furness. He was also the representative 
of his firm in France and Belgium during the con- 
struction of the hydraulic canal lifts at St. Omer and 
La Louviére. 

In 1890, on the death of the late John Standfield, 
Mr. Lyonel Clark became the chief assistant to his 
father, and when in 1898 his father died he became 
the senior partner in the firm, which position he con- 
tinued to hold until his death. 

During his career Mr. Clark saw and took a leading 
part in bringing about a great increase in the size and 
power of floating dry docks. He was himself largely 
responsible for their early development from timber 
and metal erections of small importance to the large 
and efficient steel structures, with mechanical and 
electrical auxiliary equipments, which are now capable 
of handling the largest vessels afloat. 

The Nicolaieff dock previously referred to and 
constructed in 1876 was specially designed to lift 
the circular ironclads known as “ Popoffkas,”’ after 
the inventor, Admiral Popoff, and was an interesting 
example of an early design. Starting with this dock, 
Mr. Clark’s firm has been responsible for the con- 
struction or the design of no less than 102 floating 
docks, aggregating a total lifting power of about 
820,000 tons. By 1900 the lifting power of indi- 
vidual floating docks had increased to 18,000 tons, 
and in that year two notable floating docks with 
which Mr. Clark was associated were one for the 
United States Government at Algiers and one for the 
British Government at Bermuda. Six years later the 
firm designed a 35,000-ton dock for Hamburg, which 
was followed in 1910 by two further docks, each of 








32,000 tons lifting power, for the British Admiralty. 
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As is well known, Messrs. Clark and Standfield were 
more recently entrusted with the design of the 60,000- 
ton floating dock for Southampton, which is capable 
of lifting the largest vessels in the world. 

Although in recent years ill-health prevented Mr. 
Clark from taking that active part in the firm’s work 
which he had done in his earlier days, he nevertheless 
continued up to the time of his death to take a lively 
interest in all its concerns. 

Mr. Clark was a member of the Institution of Civil 
Engineers and of the Institution of Naval Architects, 
and he contributed several papers to these Institu- 
tions on the subject of floating docks, among which 
we may recall those on “ Recent Improvements 
in Docks and Docking Appliances”’ and “ Modern 
Floating Docks,” read before the Institution of Naval 
Architects in 1896 and 1907, and that of 1905 on 
** Floating Docks,”’ read before the Institution of Civil 
Engineers. Mr. Clark’s death will be widely regretted 
by dock engineers and shipbuilders, both in this 
country and in all parts of the world. 





JOHN MacFARLANE GALT. 


AN APPRECIATION. 


The engineering world has lost a fine figure of a 
man in John MacFarlane Galt, who died suddenly 
at Darlington on Sunday, July 2lst, after a short 
illness. Galt was a practical engineer of the old school, 
and that a hard one, harder than youth to-day can 
realise, or would willingly accept. 

He was the son of a master craftsman, long in the 
service of Neilson and Co., at Hyde Park Locomotive 
Works, Glasgow, and he had such general and tech- 
nical education as was then available to an engi- 
neer’s apprentice. He made the most of such oppor- 
tunities, becoming himself a master of his art. 

Rising at an early age to be one of the firm’s leading 
draughtsmen, he afterwards left Glasgow in 1899 for 
Stoke-on-Trent, where he left his mark on a firm 
aspiring to first-class locomotive building. Two or 
three years later Galt was appointed chief draughts- 
man at Robert Stephenson and Co.’s new works at 
Darlington, becoming soon afterwards works manager, 
a position which he held until his death. He had 
received his drawing-office training in Glasgow under 
the late Edward Snowball, himself a Stephensons’ 
man, who in his youth had been chief draughtsman 
at the original works in Newcastle-on-Tyne. From 
Snowball he perhaps imbibed a dislike of the mere- 
tricious, whether in men or machines. 

It was peculiarly appropriate that it should have 
fallen to Galt to carry on a technical tradition always 
associated with the work of the Stephensons. No 
chief draughtsman of his day knew better how to 
design for economy in construction, and none could 
better solve a difficult weight problem. In the 
circumstances of his appointment he had, too, the 
difficult task, first, in the drawing-office, later in the 
works, of getting together and training a staff, and 
establishing a sound practice and morale in what 
was, technically speaking, a new establishment. 

Those were strenuous years for all concerned, 
for the man who to the end of his life put work before 
play, and left for to-morrow nothing which could be 
done to-day, expected as much from others. Many a 
man who has since made good owes success to a train- 
ing so received, and from the example of one who 
consistently devoted all his considerable mental and 
physical powers to the service of his firm. Galt 
maintained a close personal touch with both his men 
and those engineers who had business with his firm. 
He won from their clients a confidence never regretted 
by those who came to look upon Galt and Stephen- 
sons as synonymous when it came to getting the work 
done, and done well. 

During the past year he had received Nature's 
warnings to spare himself, and spoke to intimate 
friends of retirement. But he had no liking for half 
measures, and remained in harness almost to the end. 
Truly one of those who put more into life than they 
take out of it. Loyal in friendship, outspoken in 
criticism, and sound in judgment, he will be much 
missed by all who knew him as a man, an engineer, and 
a citizen. 


——$$—_— 
———______ 








The Chicago Drainage Canal and 
Diversion of Lake Water. 


(From a United States Correspondent.) 
No. II. (conclusion).* 


Navigation Interests.—The promoters of the drain- 
age canal always had it in view as a link in a deep 
waterway for inland navigation between the Great 
Lakes and the Gulf of Mexico. But this development 
had to depend very largely on the amount of water 
that the Federal Government would allow to be with- 
drawn or diverted from Lake Michigan. There were 
fantastic projects visioning ocean steamers using 
this route. But in 1908, the people of Illinois voted 
in favour of a definite project for a barge canal with 
9ft. of water from the drainage canal to the Illinois 
River, about 65 miles. It will have five locks, 110ft. 
by 600ft., with 14ft. of water on the sills to allow for 


* No. I, appeared July 19th. 





future deepening. However, the work is far from 
finished, and the date of its completion is uncertain, 
while the traffic is quite problematical and uncertain. 

The Illinois State law for the drainage canal called 
for a minimum flow of 300,000 cubic feet per minute 
to insure adequate dilution ; this amount to be in- 
creased with the growth of population. Such a flow 
in the Chicago River caused a current inconvenient 
for navigation in the river, and in 1901 the Federal 
Government—which is superior to state governments 
in all matters affecting navigable waters—reduced 
this to 200,000. cubic feet, which at that time was 
sufficient also for sewage dilution. For the benefit 
of navigation, the Sanitary District improved the 
six miles of river leading to the canal. It was made 
uniformly 200ft. wide, with 16ft. of water at the sides 
and 26ft. for a middle width of 100ft. Three tram- 
way tunnels had to be lowered, and all swing bridges 
replaced by bascule or vertical-lift spans in order to 
eliminate the obstructive pivot piers of swing bridges. 
It may be noted that the navigation includes large 
steamers going to grain elevators and other industries, 
as well as barges, lighters, tugs and self-unloading 
vessels carrying sand, broken stone, cement and 
other materials. 

Effect on Lake Levels.—Now comes in the question 
of fluctuation of lake levels and its international 
aspect. This question has been the subject of intense 
and acrimonious dispute for several years, involving 
legal and navigation factors, hydraulics and engineer- 
ing. Naturally the continual draught of a large 
volume of water from Lake Michigan would be 
expected to have an effect upon the water levels of 
the Great Lakes below Lake Superior. In general, 
this effect is taken as 5in. to 6in., against which both 
American and Canadian shipping interests and port 
authorities have protested as limiting the draught 
and cargo of large steamers or requiring heavy expen- 
ditures in dredging harbours and channels. 

On the other hand, and on behalf of the Sanitary 
District, it is claimed that this effect is negligible in 
view of the fluctuations of lake levels due to natural 
causes. As a matter of fact, the lakes appear to have 
cycles of high and low levels, with an extreme range 
of about 4ft. for Lake Michigan and 3ft. for Lake 
Erie. Since 1926 the levels have been rising, and 
in 1929 Lake Michigan is at an unusually high level. 
Nevertheless, the low periods are the longer, and 
without the Chicago diversion the level of Lake 
Michigan would not reach the same minimum that it 
now does. 

There are other causes of diversion and increased 
discharge flow ; such as deepening channels on the 
Canadian side by excessive commercial dredging of 
sand and gravel ; the Erie Canal, the Welland Canal, 
and the water-power intakes at Niagara Falls. These 
may total a lowering of 4in. to 5in. Drought and 
climatic effects may reach an extreme of 24in., or, 
say, a total maximum lowering of 3ft. for the level 
of Lake Erie. And the large boats for bulk cargo, 
such as those in the heavy coal and ore and stone 
traffic can add 800 tons to 900 tons for each additional 
foot of draught. This is the more important in view 
of the fact that the navigation season is barely eight 
months long—April to December. 

Proposals have been made to control the flow and 
regulate the water levels by means of submerged 
weirs and movable dams in the Saint Clair River 
the outlet of Lake Huron, and in the Niagara River, 
above Niagara Falls—the outlet of Lake Erie. The 
Sanitary District of Chicago even had plans prepared 
for such works, estimated to cost £200,000, provided 
that the Federal Government would stop the present 
litigation and authorise a diversion of 12,000 cubic feet 
per second for the canal. Such an offer and compro- 
mise could not be entertained. And the problem 
of controlling the enormous volume of water and 
regulating the levels of a chain of great lakes is too 
large and comprehensive to be made a side issue to 
the diversion of water for the Chicago drainage canal. 

In 1920 the United States District Court—or lower 
Federal Court—decided against the Sanitary District, 
holding that its diversion had lowered the lake levels 
and that navigation considerations were superior 
to all others. While this decision restricted the flow 
to the 4167 cubic feet per second permitted by the 
order of the Secretary of War in 1901, it was admitted 
in court that the District had actually diverted a 
flow of 7000 to 9000 cubic feet per second at times, 
thus directly disobeying the government regulations. 
This decision was endorsed by the United States 
Supreme Court in 1925, holding that the diversion 
must be restricted to 4167 cubic feet, and that for 
any greater flow the District must get a permit from 
the Secretary of War or a law from Congress. 


In 1925, following this decision, the Secretary of | progress, 


War granted a five-year permit for a diversion of 
8500 cubic feet, or a temporary maximum of 10,000 
cubic feet, but subject to certain conditions, including 
the completion by 1930 of works for treating the 
sewage of a population of 1,200,000. In this permit 
he indicated his opinion that sanitary conditions 
would not require such a flow permanently, and that 
by 1935 the amount should be again reduced to 4167 
cubic feet. 

In view of the suits brought by several States to 
enjoin the Chicago diversion, on the ground of in- 
jurious effects to navigation and commerce, the 
United States Supreme Court appointed Mr. Charles E. 
Hughes as special master to take testimony and advise 


the court as to what action should be taken in regard 
to these suits. In 1927 Mr. Hughes made his report, 
in which he held that the permit for 8500 cubic feet 
per second, as granted by the Secretary of War, was 
legal. But he held also that the District had no 
inherent right to any diversion, the permit being 
revocable at any time, and the right to any diversion 
whatever being dependent entirely upon the Federal 
Government—or government of the United States, 
either through Congress direct or by its power dele- 
gated to the Secretary of War. 

As to the sanitary factor, Mr. Hughes considered 
that with proper measures for sewage treatment and 
water purification, it would be possible to reduce very 
greatly or even to stop entirely the diversion from 
Lake Michigan, and still provide the city of Chicago 
with a reasonably pure water supply. On the vexed 
question of diversion of water from one watershed 
to another, he held that this is a matter entirely within 
the discretion of Congress. He advised, therefore, 
that the suits for injunction against the diversion 
should be dismissed. 

The Present Situation.—So far we have traced this 
water diversion controversy down to the report made 
by Mr. Hughes to the United States Supreme Court 
in 1927, and it has been shown that up to that time 
it appeared pretty well agreed that the matter of the 
diversion and its amount rested practically with the 
Secretary of War, but with possible direct action by 
Congress in the way of special legislation. 

But early in 1929 the Supreme Court issued a deci- 
sion which knocked the supports from this theory 
and put the Chicago diversion in an entirely new 
and unfavourable position. The court refused to 
accept the conclusions arrived at by Mr. Hughes in 
1927, and declared the navigation considerations 
to be paramount. It declined to order the dismissal 
of the suits mentioned above, based on damages due 
to changes in lake levels resulting from the diversion 
of lake waters. It held decisively that diversion of 
lake waters for sewage disposal is unlawful, and that 
the only lawful diversion would be a small amount 
for navigation purposes in the Chicago River, which 
amount would be far less than the 8500 cubic feet per 
second allowed by the temporary and revocable order 
| of the Secretary of War. The only duty of this repre- 
| sentative of the government is to see that navigation 
| is not injured, and he has no authority to authorise 
water diversion for sewage disposal purposes. 

The court rebuked the Sanitary District for its 
continued defiance of the national government in 
deliberately taking much more water even than that 
specified in the permit. Finally, the court referred 
the matter back to Mr. Hughes for further examina- 
tion as to certain questions and for preparation of 
a decree stating just what amount of diversion is 
to be allowed for the benefit of navigation, and when 
that restriction is to go into effect. The testimony has 
been taken, and it is expected that the recommenda- 
tions will be issued this autumn. 

As to the sewage pollution aspect, the court assumes 
that, in the present stage of sanitary engineering, 
it is practicable for the sewage of the city of Chicago 
and the Sanitary District to be so treated that dilution 
of the effluent will not be necessary and that pollution 
of the lake as a source of water supply will not occur. 

During all this controversy, however, the Sanitary 
District has persisted in assuming that it was assured 
of a permanent large flow of water for diluting the 
sewage, so that all its plants for treating sewage have 
been intended to take care only of the excess popula- 
tion beyond that served by the original dilution 
system, as already explained. Under the order of 
the Supreme Court it can no longer depend upon 
dilution, but must prepare to treat the sewage from 
a population of about 7,500,000 by 1945. And it 
has made no provision for such a vast scheme of sewage 
treatment. 

Nor has the city administration done anything 
towards even planning the filtration of its water 
supply, in spite of years of warning. Its engineering 
department is conducting experiments to determine 
methods best suited to the conditions, but there are 
no plans or funds for the large filtration works neces- 
sary. It may be explained that south of Chicago 
is a group of industrial cities which discharge sewage 
and vast amounts of industrial wastes or trade wastes 
into the lake. Under certain conditions of wind 
and weather, such pollution gets within the zone of 
the Chicago waterworks intakes, although some of 
them are at the ends of tunnels extending two and 
three miles from shore. Thus the city has to deal 
with an element of pollution independent of its own 
sewage. Steps are being taken for the stoppage of 
all lake pollution, but this movement makes slow 
, and meanwhile the city is content to dose 
its water with chlorine at times of pollution, as deter- 
mined by daily examinations. 

It is unfortunate that at this juncture or crisis 
the administration of the Sanitary District—long 
under suspicion on the score of political influence 
and financial mismangement—has been disclosed 
as mis-spending great sums of public money intended 
for specific public works. With this bad reputation, 
its attempts to raise additional funds by issuing more 
bonds have been defeated by public vote, and the 
entire management is discredited and under fire. 
It is encouraging to note, however, that the engineer- 
ing department has no share in this, but has carried 
on its work, although with the handicap of an un- 
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worthy administration and a lack of support and 
funds. This condition, of course, has little bearing 
on the legal aspects of the present emergency, but 
it adds to the seriousness of the situation. 








TRANS-PYRENEAN RAILWAYS. 

FOLLOWING within a few months of the opening of 
the railway between Pau and Saragossa, by way of 
the Somport, the French and Spanish Governments 
have now inaugurated the section between Ax-les- 
Thermes and Puigeerda, which puts Toulouse into 
direct communication with Barcelona. This line 
brings the number of railways across the Spanish 
frontier to four, and a fifth project provides for the 
construction of a line from St.-Girons to Lerida by a 
tunnel to be driven through the Port de Salau. Thus, 
after lengthy negotiations dating from last century, 
the French have, since the war, vigorously carried on 
work under great difficulties which is expected to 
facilitate considerably exchanges between the two 
countries and to develop the mineral and other 
resources of the Pyrenees. On the 26} miles between 
Ax-le-Thermes and the Spanish station at Puigcerda 
there are eleven bridges and viaducts and as many 
tunnels. All the bridges are of masonry, except a 
small metallic bridge across the Nabre. The new 
section starts from Ax-les-Thermes at an altitude of 
700 m., and rapidly rises along the Haut-Ariége Valley 
to Hospitalet, where it enters the Puymorens tunnel 
at an altitude of 1568 m. The length of this tunnel is 
5335 m. Of the other tunnels, the most important are 
the spiral tunnel of Saillens, with a length of 1750 m., 
and the Barthe-Espesse tunnel, 1220 m. long. For 
most of the distance the gradient is 40 mm. per 
metre, and the curves have a minimum radius of 
200 m. On the Spanish side the difficulties are not so 
great. The Pyrenees descend more gradually with- 
out the deep valleys and escarpments which offer so 
many obstacles to railway construction in France. 
There is no international station, as at Canfranc on 
the Somport line, and the French frontier station is 
at Latour de Carol and the Spanish at Puigcerda. 
The new line reduces the distance between Toulouse 
and Barcelona to 200 miles, or 66 miles less than by 
the line passing round the eastern end of the Pyrenees 
at Cerbére. 








SIXTY YEARS AGO. 


THe machine gun, as we now call it, was rendered a 
practicable possibility by the development of the principle 
of rifling for military firearms. Before the days of rifling 
many curious and extravagant attempts were made to 
devise multiple-barrelled or multiple-shot guns. Sixty or 
so years ago invention was very active in this direction, 
for the principle of rifling seemed to promise the removal 
of many difficulties from which earlier ideas had suffered. 
A distinction was drawn between “volley guns” and 
‘ mitrailleuse.”’ The one class was intended to project 
all or some considerable number of its bullets simul- 
taneously as a volley. The other was designed to fire its 
bullets in rapid succession one at a time. A volley gun 
was perfected some time before 1864 by Brig.-General 
Vandenburgh, of the United States Army, but the claims 
made for it appear to have been very exaggerated. The 
Gattling gun, another American invention, was shown at 
the Paris Exhibition of 1867, and was of the mitrailleuse 
type. It was received at first with not a little scorn, but 
it was eventually passed into service in the British Navy 
and other forces. A curious volley gun was also shown 
at that Exhibition by the French General Daulle. It 
had twelve small-bore barrels surrounding a central 
chase of about 2in. diameter. The large central cari -idge 
was fired by percussion or a friction tube, and its explosion 
fired the surrounding small cartridges. In our issue of 
Jaly 23rd, 1869, we described what was then the latest 
invention in this field, the Belgian mitrailleuse invented 
by Monsieur de Montigny. This weapon had thirty-seven 
steel rifled barrels packed together to constitute a cylinder, 
and were placed within a tubular wrought iron casing. 
Within vertical jaws at the rear end of this casing breech 
blocks holding the ammunition to be fired were placed 
in succession. The weapon as a whole was mounted on 
a light field gun-carriage. By means of a handle at the 
side of the weapon the thirty-seven barrels could be fired 
in rapid succession. It was understood, we wrote, that 
it was with this weapon that the French had been carry- 
ing out some recent experiments which had attracted 
yreat attention, but which we suggested had been less 
satisfactory than had been claimed. The gun, it was said, 
could fire at least 350 shots per minute, but we doubted 
whether it was possible to change the breech blocks ten 
times a minute to enable such a performance to be achieved. 
We, indeed, expressed ourselves as very critical towards 
the military value of any gun of this pattern, except for 
defensive and certain special purposes. We sought to read 
a lesson to those who argued that mitrailleuse or volley 
guns would prove annihilating under all conditions. 
Calculations had been made that a battery of ten of these 
weapons could wipe out an army of nearly quarter of a 
million men in an hour. We suggested that at least 2000 
men would be required to operate the battery, and that 
from the start of the battle up to the wiping out of the 
last man on the enemy’s side, the battery teams would 
have concentrated on them at least 360,000 shots from 
the enemy’s breech-loading rifles with possibly results 
that would upset all calculations. 








THERE is some talk of organising a tramway service in 
Simla, or rather a route circling the city and to connect 
it with Mashobra. 





The ‘International Aeronautical 
Exhibition at Olympia. 


No, II.* 


THe International Aeronautical Exhibition at 
Olympia closes to-morrow, Saturday. The public has, 
we learn, attended it in satisfactory, although not in 
overwhelming, numbers, and has shown a keen and 
enlightened interest in the machines, engines and 
accessories on exhibition. Below we continue our 
account of some of the principal aeroplane exhibits. 


SHORT BROTHERS. 


” 


The actual twin-engined “‘ Singapore ”’ flying boat 
used by Sir Alan Cobham on his African survey flight 
is a conspicuous feature on the stand of its makers, 
Short Brothers, Ltd., of Rochester, and indeed of the 














FIG. 6—-AEROPLANE PASSENGER SEAT—SHORT 


whole Exhibition. This huge craft is, as is well known, 
a military machine. It weighs empty 12,955 lb., 
and can carry a load of 7045 Ib., consisting of a crew 
of five, military load, 610 gallons of petrol and 36 
yallons of oil. Its engine equipment has been modified 
from the original design by the fitting of two Rolls- 
Royce H 10 geared engines, which develop 800 horse- 
power each. With this new engine equipment the 
machine can take off when overloaded to a total 
weight of 27,000 lb. Part at least of this improvement 
is,” we learn, to be ascribed to developments made in 


tanks for the water system are carried inside the 
wings. 

The “ Mussel’ light seaplane, also shown on this 
firm’s stand, is an improvement of the design which 
we described in our issue of January 7th, 1927. An 
illustration of this machine was given in Fig. IV. of 
last week’s Supplement. The ‘“ Mussel ”’ is entirely 
of metal construction, except for the wing coverings, 
which are of linen fabric. The metal employed is 
chiefly duralumin, but we noticed that, in addition to 
most of the fittings, the undercarriage struts were 
made of polished stainless steel. The fuselage struc- 
ture is a shell of oval cross section, and is so designed 
that the duralumin skin plays the principal part 
in supporting the stresses. The fuselage, it is claimed, 
not only possesses great torsional stiffness, but can 
sustain considerable local damage without being 
seriously weakened. The wings are of the low mono- 
plane semi-cantilever type, and are attached to the 
fuselage by gimbal joints, which facilitate rapid 
dismantling and reassembly. The pilot and pas- 
senger sit in two cockpits arranged in tandem, and 
are provided with full dual control equipment. The 
engine is an ADC Cirrus III., developing 95 H.P., 
and gives the machine when loaded to a total weight 
of 1640 lb. a maximum sea level speed of 102 m.p.h. 

In view of the remarks made by Sir Arthur Colefax 
in his report on the “ City of Ottawa "’ accident con- 
cerning the arrangement of the seats in passenger- 
carrying aerpolanes and the provision of life belts 
or jackets, interest attaches to the design of seat 
illustrated in Fig. 6, which Messrs. Short exhibit. 
The framework of this seat is made of duralumin, 
and by itself weighs 44 lb. It is provided with per- 
manently inflated air cushions, which bring the total 
weight of the seat up to 12} 1b. As indicated in our 
engraving the two air cushions for the seat and the 
back are united in such a way that they may be passed 
over the shoulders to form a life jacket. 

For some time past Messrs. Short have paid close 
attention to the fitting of floats constructed in accord- 
ance with their standard practice to light aeroplanes 
built by other firms. Success in this direction has 
been achieved already in connection with the de 
Havilland ‘‘ Moth,’’ the Avro “ Avian,”’ and other 
light aircraft. A new development is exhibited at 
Olympia, namely, a de Havilland “Gipsy Moth’ 
fitted by Messrs. Short with an amphibious under- 
carriage, the first light amphibian to be built, it is 
claimed. This machine is illustrated in Fig. 7. 
The arrangement consists of a main central float, 
two wing tip floats, and a pair of landing wheels 
carried on an axle which is held in bearings on the 
main float. The axle can be rotated by means of an 
irreversible worm drive operated from the pilot's 
eockpit. The wheels depend from the axle between 
forks, so that, when the axle is rotated, they are swung 
upwards or downwards out of or into action. At the 
stern of the main float there is a water rudder which 
is permanently coupled to the air rudder bar. The 
water rudder is mounted on springs, and is fitted with 
a stainless steel shoe, so that, when the machine is 
being operated on land, the rudder may serve as a 
steerable tail skid. When the machine is being 
operated as a seaplane the wheels may be lowered 








Fic. 7—DE HAVILLAND “Gipsy MOTH" 


the design of the hull bottom, the chief direction in 
which these developments have been made being in 
the cutting down of the height of the steps far below 
what has hitherto been regarded as essential. The 
hull structure is carried out almost entirely in duralu- 
min, and in principle is in direct descent from the 
monocoque metal fuselage which the firm first em- 
ployed nine years ago in the “ Silver Streak.”” With 
the new engines the makers have incorporated an 
improvement in the radiator system. In place of 
the radiators previously fitted in front of the engine 
nacelles, long tube radiators of the Anderton Brown 
type, fitted with conical shutters, have been placed 
above each engine beneath the upper wings. Header 








*No. I. appeared July 19th, 








FITTED WITH SHORT'’S AMPHIBIOUS UNDERCARRIAGE 


into the water to give a drogue effect. The under 
carriage struts are composed of stream-line stainlecs 
steel members. On alighting on land the shock is 
absorbed by means of a system of the oleo type 
embodied in the forks carrying the wheels. The 
amphibian gear complete weighs 310 lb., and brings 
the total weight of the machine, including pilot and 
passenger, 19 gallons of petrol, 1} gallons of oil, and 
132 Ib. of baggage, &c., up to 1750 lb. 


H. G. HawKer ENGINEERING COMPANY. 


For two or three years past the high-speed day 
bomber has been developing so rapidly that the 
machines designed to attack it have had a hard task 
to keep up with their duty. This fact was clearly 
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demonstrated to the population of London during the 
air manceuvres last year. It was again made evident 
at the Hendon display a fortnight ago, when a twin- 
engined bomber, attacked by two single-seater fighters, 
consented to be driven down “ in flames,” although it 
was evident that in an actual engagement the bomber 
almost certainly would have had the best of the fight. 


Westland Aircraft Works, of Yeovil, exhibit the three- 
engined limousine illustrated in Fig. 9. Examples 
of this design have been supplied to Imperial Air- 
ways. The machine is of the semi-braced cantilever 
monoplane type, and is constructed partly of metal 
and partly of wood. The cabin provides accommoda- 
tion for four passengers. In an enclosed compartment 
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Fic. 8—-HAWKER “HORNET "’ 


This development of the fast day bomber has brought 
into being a new types of military machine, known as 
the interceptor fighter. The interceptor is a machine 
which must be capable of rising from the ground and 
engaging a hostile aeroplane flying at, say, 150 m.p.h. 
at an altitude of 15,000ft., the first sight of the enemy 
being obtained when it is directly over the point from 
which the interceptor is waiting to take off. This 
specification requires that the interceptor should com- 
bine in some optimum ratio a high rate of climb with a 
high speed at altitude, neither of these characteristics 
being by itself sufficient. The interceptor ought also 
to be arranged to give the pilot a clear upward view 
in order that during the ascent he may not lose sight 
of his quarry. The military requirements for the 
interceptor are such that they can scarcely be com- 
bined with a low landing speed. The interceptor is 
therefore essentially a machine for operation only in 
daylight by highly skilled pilots. 

The Hawker “Hornet” single-seater machine 
illustrated in Fig. 8 is an interceptor. It is on exhibi- 
tion at Olympia, but visitors are not allowed to 
inspect it at close quarters. Beyond saying that it is 
of metal construction and that it is driven by a Rolls- 
Royce F XI. supercharged engine, we are not per- 
mitted to describe it. It is, however, obvious to all 
that, although it is a biplane, the arrangement of the 
pilot’s seat relatively to the centre section of the 
upper wings is such as to give an unobstructed upward 
view. What its speed and rate of climb are we do not 
know, but we gather that its speed is greater than 
that of the Hawker “ Hart,”’ a two-seater fast day 
bomber of the type which the “ Hornet ” is designed 
to intercept. 

The Hawker “ Hart ”’ was illustrated in Fig. VII. 
in our Supplement last week. It is of metal construc- 
tion and is driven by a Rolls-Royce F XI. engine, 
either of the high compression or supercharged type. 
With a high compression engine it has a ground level 
speed of 184 m.p.h., and a speed of 172 m.p.h. at 
10,000ft., and ean climb to 10,000ft. in 8 mintues. 
With a supercharged engine its speed at 10,000ft. 
is 187 m.p.h., and its time to climb to that height is 





HIGH-SPEED SINGLE -SEATER 





INTERCEPTOR FIGHTER 


in front of the cabin seats are provided for the pilot 
and a mechanic, or for a fifth passenger. In rear of 
the cabin there is an entrance lobby, a lavatory and 
a luggage compartment. The engines are three 
Cirrus-Hermes, each having a normal output of 105 
H.P. The undercarriage, of which a separate illus- 


Fuel is carried in two tanks, each of 48 gallons 
capacity, situated in the roots of the wings and feed- 
ing the engines by gravity through a common dis- 
tributor box. Either tank is capable of supplying all 
three engines in any attitude of the machine. In the 
machine control system push and pull tubes are used 
to the exclusion of cables, and all joints in it are fitted 
with grease nipples. Those parts of the machine 
which are composed of duralumin are anodically 
treated. Tubular members are internally cleaned 
and treated with hard tungue oil varnish. All 
important steel fittings are cadmium plated. 

The machine is fitted with a ventilating and heat 
ing system which makes it unnecessary for either 
the passengers or the crew to wear special clothing. 
It is particularly intended for use on feeder lines serv- 
ing the main air routes or for transport between 
places at which the traffic is not sufficiently developed 
to justify the use of larger machines. At ground 
level the machine has a cruising speed of 100 m.p.h. 
Carrying the full load of fuel, it has a total weight of 
5500 lb., of which 1240 lb. represent the pay load, 
consisting of five passengers and goods. With three 
engines running, it can climb at the rate of 640ft. 
per minute, and has an absolute ceiling of 14,000ft. 
With two engines its rate of climb is 220ft. per 
minute and its absolute ceiling 6000ft. With only one 
engine running the gradient of descent at 5000/ft. 
is 1 in 38. 


BOULTON AND PAUL. 


The “ Sidestrand ”’ high-performance twin-engined 
day bomber, built by Boulton and Paul, Ltd., of 
Norwich, was illustrated and briefly described in our 
issue of January 13th, 1928. As shown at the Exhi- 
bition, this machine represents the latest form in 
which the design is being made. The improvements 














FiG. 10—WESTLAND LIMOUSINE—UNDERCARRIAGE AND ENGINE MOUNTING 


tration is given in Fig. 10, has a wheel track of L5ft- 
It is without an axle, as is desirable when landings 
have to be made on rough surfaces. The wheels 
hinge about the bottom longerons of the cabin portion 
of the fuselage. The shock absorption system is of 
the oleo typ2, and transmits the landing forces 
to the wing roots and to the strut attachments of 


effected centre round the use of two Bristol “ Jupiter "’ 
series VIII. geared engines, instead of the two 
“Jupiter”’ series VI. engines originally provided. 
Although the increase of power thus effected is only 
30 H.P. per engine, the improvement in the per- 
formance which has resulted is quite noteworthy. 
The improvement is not in keeping with the usual 








7$ minutes. Fully loaded it weighs 4320 lb. It may 
be fitted with a float undercarriage, and can be used 
as a Fleet fighter and reconnaissance machine. 


WESTLAND AIRCRAFT WORKS. 


+ In addition to examples of the ‘‘ Wapiti ’’ general- 
purpose military machine in its latest form, and an 
example of the “‘ Widgeon”’ light monoplane, the 





Fic. 9—THREE-ENGINED LIMOUSINE—WESTLAND 


the wings. Bendix brakes, operated by a hand lever 
in the cockpit, are fitted to the wheels and enable 
the machine to be pulled up in a very short space. 
In addition, these. brakes render it possible for the 
pilot to handle the machine on the ground without 
external assistance, for they enable him to manceuvre 
it in confined spaces and to run up his engine without 
applying chocks to the wheels. 





law connecting power and speed. That it is much 
greater than that law would predict is to be ascribed 
to the beneficial effects obtained by the use of a 
geared drive. The weight of the machine when empty 
has been increased from 5275 Ib. to 6010 Ib., and the 
military load from 1600 lb. to 2180 1b. The fuel and 
oil weights are the same. The total loaded weight 
has therefore been increased by 1315 lb., namely from 
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8885 Ib. to 10,200 lb. In spite of this considerable | built of wood, but in production will be constructed | Vickers guns. The wheels are fitted with Vickers 


increase in the all-up weight, the performance of the | as an all-metal machine. 
machine has been increased by the fitting of the geared 





Fic. 11“ PHOENIX"' MONOPLANE—BOULTON & PAUL 
engines. The maximum speed at 10,000ft. is now 
140 m.p.h., whereas with the ungeared engines it was 


129 m.p.h. The time required to climb to 15,000ft. 


The development machine 
exhibited is shown in flight in Fig. 11. The ‘‘ Phoenix ”’ 
has been designed in the belief that there are many 
possible private owners who would welcome a light 
aeroplane costing less to buy and to run than exist- 
ing types of light aeroplane. As at present con- 
structed, the light two-seater aeroplane costs anything 
from £600 upwards, and is equipped with an engine 
of from 80 to 100 horse-power. The fuel consump- 
tion of such an engine is not inconsiderable, and as 
insurance premiums are based to some extent on the 

| initial cost of the machine, the running and main- 

| tenance expenses of a light aeroplane are such as to 
| place the possession of one beyond the capacity of 
| many who can afford to learn to fly. The “‘ Phoenix ” 
is intended to be not only cheap but robust, easy to 
| handle on the ground and in the air, to carry a reason- 
able load, and to have a good all-round performance. 
It is of monoplane design, and has wings of the slow 
stalling section employed on the “ Sidestrand.’”” The 
wings are without wire bracing and are arranged to 
fold. The tail planes and the rudder are inter- 
changeable. The development model is fitted with a 
35-40 H.P. A.B.C. “Scorpion”’’ motor, and with 
| full load has a top speed of 80-85 m.p.h. The land- 
ing speed is less than 40 m.p.h. 


VicKERS AVIATION, Lrp. 


A large stand is occupied by Vickers Aviation, Ltd., 
for its exhibits of Vickers and Supermarine aircraft. 
The exhibits include several machines which we have 
illustrated and described on previous occasions, 
notably the Vickers “ Victoria’’ twin-engined 24- 
seater troop carrier, the twin-engined all-metal 


| hydraulically operated brakes. A feature of the 
wing structure is the fact that the wings are parallel 
from root to tip, of uniform incidence throughout 
their length, and are formed with square ends instead 
of the usual rounded ends. These factors render the 
production of the wings a comparatively simple 
matter, for all the ribs are of the same pattern and 
size instead of, as usual, differing from rib to rib. 
The possibility of making the wings in this manner 
hinges upon the short span of the machine. It is not 
quite certain whether considerations of aerodynamic 
efficiency would permit a similar plan to be adopted 
if the wings were much larger. 


(To be continued.) 








B.E.8.A. SPECIFICATIONS. 


STEEL WIRE ROPES. 


In continuance of the programme of work in the Wire 
Rope Section, the British Engineering Standards Asso- 
ciation has just issued British Standard Specifications for 
Round Strand Steel Wire Ropes for Oil Wells and for 
Shipping Purposes. The Shipping Rope specification 
has been prepared with a view to unifying the require- 
ments as to tensile breaking strength of the various 
authorities in regard to shipping wire ropes with the 
object of cheapening production. The figures specified 
are a compromise of the differing figures specified by 
Lloyd’s Register of Shipping, the Bureau Veritas Inter- 
national Registry of Shipping, and the British Corpora- 
tion Registry of Shipping and Aircraft. It is confidently 
expected that the adoption of the requirements of the 
specification will simplify the demands of the shipping 

















FiG. 12—ALL- METAL SINGLE - SEATER 


has not been affected, and remains at 19 minutes, but 
the service ceiling has been increased from 21,500%t. 
to 24,000ft. The landing speed has only been affected 
slightly, being now 54, as compared with 51 m.p.h. 
The machine with its geared engines retains the 
remarkable manceuvrability of the earlier form. On 
this point, those who witnessed its performance at 
Hendon a fortnight ago can have no doubt. It 
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INTERCEPTOR FIGHTER— 


flying boat, and the 
the winner of the 


Supermarine ‘“‘ Southampton ”’ 
“Supermarine Napier § 5,” 
Schneider Trophy in 1927. 

A new machine included on the stand is the Vickers 
interceptor fighter, illustrated in Figs. 12 and 13. 
This machine, as the reader will gather from the 
remarks made in connection with the Hawker 
** Hornet,” is of a type concerning which little detailed 


VICKERS 


industry and so lead to a considerable reduction in the cost 
of the wire ropes used. 

The Oil Well Rope Specification contains clauses regu- 
lating the testing carried out in connection with the 
purchase of oil well ropes, and includes tensile, torsion 
and bending tests. A foreword is also included containing 
recommendations for the guidance of designers and 
users to assist them in obtaining reasonable endurance 
in service of wire ropes of the types and kind covered by 
the specification. The recommendations deal with lubri- 


| cation, drums, sheaves, splices, socketing, &c., and it is 








Fic. 13 


rumoured that on that occasion its engines had 
actually to be throttled down in order that its single- 
seater “‘ enemies ’’ might be given an opportunity of 


providing a spectacular fight. 

In addition to the “ Sidestrand ” and a section of 
the framework of the airship “‘R 101,” the firm exhibits 
the first example of the “‘ Phoenix ” two-seater light 
aeroplane. 


This machine has for test purposes been 











INTERCEPTOR FIGHTER -VICKERS 


information may be published. It may be said, how- 

ever, that it is a low wing monoplane, giving an | 
entirely unobstructed upward view to the pilot, its | 
sole occupant, and that it is built entirely of metal— 
even to the wing coverings—on the Vickers Wibault 
system. Its engine is a nine-cylinder Bristol “‘ Mer- 
cury,’’ developing 500 H.P., at 2200 r.p.m., at a 
height of 16,500ft. The armament consists of two | 


| Turpentine, Type ; é 
| British Engineering Standards Association. This specifica- 


| tion, 


| or spirits of turpentine. 


hoped that they will be of considerable assistance to all 
users of this class of rope. 

The Committees are also dealing with the more difficult 
problem of flattened strand ropes, and it is hoped that 
specifications will be available later for both winding and 
haulage ropes of flattened strand construction. 


TURPENTINE. 
A British Standard Specification, No. 290, 1929, for 


2, has just been published by the 


tion is yet another of the comprehensive series of Standard 
Specifications for Paints, Varnishes and Paint Ingredients 


| published by the Association, and covers Turpentine 
| distilled from pine-oleo-resins and from resinous wood by 


steam or destructive distillation. An earlier specifica- 
published in 1926—No. 244, 1926—deals with 
Turpentine, Type 1, which covers American gum spirits 
The specification now published 
contains clauses covering Specific Gravity, Distillation, 
Residue, Refractive Index, Polymerisation, and Flash- 
point, and appendices giving a standard method of carry- 
ing out distillation and the polymerisation test are added. 


Copies of these Specifications—Nos. 365 for Shipping 
Ropes, 366 for Oil Well Ropes, and 290 for Turpentine— 
may be obtained from the B.E.S.A. Publications Depart- 
ment, 28, Victoria-street, London, 8.W.1, price 2s. 2d. 
each post free. 








A RAINFALL of 3}in. in two hours was recently recorded 
in Kansas. 
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Thomas Newcomen: Father of the 
Steam Engine, 1663—1729.* 
By H. W. DICKINSON. 


Tuomas NEWCoMEN, the bicentenary of whose death 
we commemorate this year, was not only a worthy of 
Devon, but a great Englishman. He may be claimed 
justly as one of the world’s greatest inventors, for he gave 
us the reciprocating steam engine from which at the 
hands of a great company of inventors and engineers, we 
trace in unbroken succession the development of the 
engine of to-day. 

Too long have his merits, like the man himself, been 
obscured by the brilliant inventions of his successors, 
to mention only the great James Watt. This is not to be 
wondered at, because about both Newcomen and his 
invention we have only the scantiest knowledge.t 

We need only say that for upwards of half a century 
after its invention, Newcomen’s engine was the only 
powerful and economical agent for draining mines. With- 
out its aid the great industrial developments of the eigh- 
teenth century, which opened out a new era of material 
progress for the world at large, would have been, to say 
the least, greatly retarded. 

Among those who know about Newcomen, it was con- 
sidered fitting that recognition, tardy but sincere, should 
be paid to his memory on the occasion of the bicentenary 
of his death, and to this end, the Devonshire Association, 
looking at him as a man of Devon, and the Newcomen 
Society, looking at him as a great engineer, have com- 
bined forces in a joint meeting to do him honour. 


ANCESTRY AND EDUCATION. 


If we judge by the surname, we conclude that in the 
thirteenth century when such names were beginning to 
be used, the original bearer of it was a stranger newly 
arrived—‘‘ comen”’ or “cumen” is the Middle English 
past participle of the verb “to come.” The family is 
found in county Lincoln in 1273, and the main branch 
appears to have been settled at Salfieetby in that county. 
A certain Elias Newcomen of that family, educated at 
Cambridge, master of a Grammar School in London, was 
the first who came to reside in Devon. He was presented 
to the living of Stoke Fleming in 1600, and held it till his 
death in 1614. His great-grandson, the inventor, was 
born in Dartmouth in 1663, and was baptised on February 
28th in St. Saviour’s Church. The baptismal register, it 
is hoped, will be on view during the commemoration. 
He was apprenticed to an ironmonger at Exeter, and 
subsequently set up in that business in his native town, in 
Lower-street, in a house that was pulled down in 1860. 
He married, in 1705, Hannah Waymouth, by whom he 
had two sons and a daughter. 

We are in complete ignorance as to the education or 
attainments of Newcomen, and we can only suppose that 
this schooling was of the character then obtainable by 
those in the middle rank of society. But he must have been 
a man of high mental calibre, for how else should he have 
turned his attention to such an abstruse practical problem 
as the utilisation of the energy released by burning solid 
fuel ? 


BirntTH OF THE STEAM ENGINE. 


We learn from Marten Triewald, a contemporary who 
knew Newcomen, that the latter's attention was directed 
to the need for a better means of raising water, when 
visiting the tin mines in the course of business as a dealer 
in mining tools, from the consideration of the heavy cost 
of horse gins. But it is a long mental process from this 
to the knowledge that water can be boiled in a vessel over 
a fire and from this to the discovery that the steam given 
off can be utilised as a means of doing mechanical work. 

It is true that the problem of how to raise water, as 
the mines increased in depth, was very much “in the 
air’ at the time, because the need was so pressing and 
many acute minds were being directed to its solution. 
Among them we need only mention Thomas Savery, who 
in 1698 invented and patented an apparatus for “ the 
raiseing of water and occasioning motion to all sort of 
mill works by the impellent force of fire.” Savery’s engine 
was a suction and forcing apparatus, of which the pulso- 
meter is the modern exemplar, requiring a pressure of 
steam proportionate to the height of lift. Newcomen’s 
idea was fundamentally different in that he condensed 
steam under his piston and by a giant pump handle worked 
the pump rods, thus requiring steam of atmospheric pres- 
sure only for the highest lift. It is for this reason that the 
engine is frequently referred to to-day as the atmospheric 
engine. 

We are informed by Switzer, who like Triewald, was 
a contemporary of Newcomen and knew him personally, 
that ‘Mr. Newcomen was as early in his invention as 
Savery was in his,’ which places the invention prior to 
1698. Triewald says that Newcomen worked on his “ fire 
engine "’-—for so it was termed at the time—for ten con- 
secutive years before he achieved success. How much 
we should like to know the stages through which it passed, 
just as we know about Watt's invention of the separate 
condenser engine which, by a curious parallel, was almost 
exactly the same length of time in the development stage. 

Now supposing Newcomen to have been a man of wide 
reading and to have been in touch with the scientific men 
of the day, what could he have known? There was the 
discovery by Evangelista Torricelli, in 1643, that the 
atmosphere had weight. There were the vacuum experi- 
ments of Otto von Guericke, of Magdeburg, the account 
of which was published in 1672. There was the idea of 
Denis Papin in 1690, of using a cylinder and piston under 
which a vacuum was produced by the slow cooling of the 
steam ; there was the brewer's copper and its setting for 
boiling worts; the pump handle and the pump barrel 
was an every-day domestic appliance, and some con- 
siderable progress in pump practice on the large scale 
with horse gins had been effected by the labours of Sir 
Samuel Morland and others. 

But what are we to say of the great intellect that, 


* Newcomen Society, Dartmouth Meeting, July, 1929. 


Tt The most complete account is by Mr. Rhys Jenkins in the 
Devonshire Assoc. “ Trans.,”” 1914, and in Newcomen Soc. 


“ Trans.,”” IV., 113, which have been largely drawn upon for 
this pamphlet. 


availing itself only of the existing craftsmen, construc- 
tional materials and simple tools, could weld these 
elements into a machine and endow it with a means—the 
valve gear—that enabled it to repeat its motion at reason- 
ably quick intervals for an indefinite number of times ? 
With the exception of the clock, the world had never 
before seen the like of this automatic motion! Again 
have we anything but admiration for the way in which 
Newcomen got over what could not have been otherwise 
than an unforeseen difficulty—the accumulation in the 
cylinder of air released from solution in the feed and 
injection water by boiling—a difficulty known as “ wind- 
logging’ ? 

As to the injection of cold water into the cylinder, 
Triewald says that this was found out by accident, owing 
to a defect in the cylinder allowing water to get inside. 
We infer that Newcomen had previously condensed by 
pouring water over the outside of the cylinder in a similar 
way to what Savery did. Triewald quaintly attributes 
this discovery to the intervention of Almighty God, for 
he found it “ impossible to believe otherwise than that 
which happened was caused by a special act of Pro- 
vidence.” 

Whatever reliance we place on the foregoing surmises 


1711 Newcomen had brought his invention to sufficient 
perfection for him to be able to offer to erect an engine. 
The proposal fell through, but we have Triewald’s evidence 
that the first engine erected was in the county of Stafford, 
as evidenced by the now well-known engraving, dated 
1719, of “‘ The Steam Engine near Dudley Castle. Invented 
by Capt. Savery and Mr. Newcomen. Erected by ye later 
1712.” A copy of this rare engraving is being exhibited in 
the Mayor's Parlour during the Commemoration. 

The coupling of the names of Savery and Newcomen on 
this print is suggestive and lends colour to the statement 
of Switzer that Savery, by being nearer to the Court, got 
his patent before Newcomen knew of it, and the latter was 
consequently glad to come in as a partner to it. It might 
be asked why should not Newcomen still have applied for 
a patent—indeed, it is frequently stated, erroneously, 
that he did so and that one was granted—but a little 
consideration will show that the claim of Savery was 
so wide that it covered any and every method of raising 
water by fire. It should be stated here that in 1698 by 
Act of Parliament Savery got his patent, which was for 
the usual period of fourteen years, extended for a further 
twenty-one years, so that it did not expire till 1733 

This Dudley Castle print was for fifty years the earliest 
document known establishing the date and mode of con- 
struction of Newcomen’s engine, but in 1925 a print 
which takes us two years further back was discovered at 
Worcester College, Oxfgrd. The print is inscribed: “ H. 
Beighton delin. 1717"; the engraver’s name has been 
erased. One other copy of this very rare print has since 
been discovered, and is to be on exhibition in the Mayor's 
Parlour during the Commemoration. On this the self- 
acting valve gear and the injection in the cylinder are 
shown. From what we know of Beighton, who was a 
Fellow of the Royal Society of London, it is fairly safe to 
conclude that the engine depicted was that erected by 
Newcomen at Griff, near Coventry, in the county of 
Warwick. 

There is little doubt that Savery’s engine was a failure, 
at any rate, for the duty for which it was intended, viz., 
that of draining mines. Its lift was limited by the pressure 
of steam that could be employed, and in the then state of 
the arts and with the materials available, this was insuffi- 
cient for more than, say, 20ft. to 25ft., and not reliable 
at that. It could suck from about 20ft., so that in draining 
a@ mine a series of engines would have to be put in at a 
distance of about 40ft. to 45ft. apart, vertically, in the 
shaft, one delivering into the sump of the next above it. 
We have no positive knowledge that a Savery engine was 
used in a mine; we do know that it was used for water- 
works where the lift was moderate. 

THE ATMOSPHERIC ENGINE. 


COMING OF 


Savery had many occupations, official and otherwise ; 
indeed, he was the most prolific inventor of his day.t{ 
We are inclined to believe that he quietly dropped his 
engine. Newcomen, on the other hand, matured his 
invention a decade after Savery, and went on quietly 
ignorant of or ignoring the patent, but after he had erected 
a few engines the fact would begin to get known, and his 
success would be talked of. Some clever person, perhaps 
Savery himself, would see that it was possible to exploit 
Newcomen’s engine under the former's patent. We can 
imagine how chagrined Newcomen would be when he was 
brought up against the situation, but he would realise that 
he had no case. He had the experience, however, so that 
he had to be brought in; hence Switzer’s statement that 
“*Mr. Newcomen was glad to come in as a partner to it.”’ 
It would appear that this occurred about the time of 
Savery’s death in 1715; indeed, it might have been pre- 
cipitated by that event, for in 1716 we find Savery’s 
extended patent vested in the hands of a company. We 
know this by an advertisement in the London Gazette 
for August 1lth—l4th, 1716, which reads : 


**Whereas the Invention for raising Water by the 
impellant force of Fire, authorized by Parliament, is 
lately brought to the greatest Perfection; and all 
sorts of Mines &c. may be thereby drained, and Water 
raised to any Height with more Ease and less Charge 
than by the other Methods hitherto used, as is suffi- 
ciently demonstrated by diverse Engines of this in- 
vention now at Work in the several Counties of Staf- 
ford, Warwick, Cornwall, and Flint. 
fore to give Notice that if any Person shall be desirous 
to treat with the Proprietors for such Engines, Attend- 
ance will be given for that Purpose every Wednesday 
at Sword-Blade Coffee-house in Birchin Lane, London, 
from 3 to 5 of the clock ; and if any Letters be directed 
thither to be left for Mr. Elliot, the Parties shall receive 
all fitting Satisfaction and Dispatch.” 


It will be observed that in his advertisement, engines 
are mentioned as having been erected in several counties 
of England. The one in Stafford is no doubt the one near 
Dudley Castle, while that in Warwick must be the Griff 
engine, both of which have been already mentioned. 


t Devonshire Assoc. “ Trans.,”” 1913, and Newcomen Soc. 
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and pleasing stories, we are on safe ground in saying that in | 


These are there- | 


The first engine in Cornwall is probably that at Huel Vor | 


in the parish of Breage, between 
Helston and Marazion. The one in Flintshire was most 
probably that at Hawarden. Whoever drafted the adver- 
tisement does not allude to an engine in the county of 
Cumberland, erected by Newcomen; that there was one 
near Whitehaven in 1715 is established by reliable evidence. 

There is no mention, in fact, of any engine in the North 
of England, but it was very shortly after that the engine 
penetrated to the Newcastle coalfield. Triewald states 
| that he was engaged in 1717 by Mr. Nicholas Ridley to 
| assist Samuel Calley in the erection of an engine at a rich 
coal mine belonging to Mr. Ridley close to Newcastle-on- 
Tyne. This engagement was due partly to the fact that 
| the inventors were so busy erecting fire engines in other 

places as to be unable to give skilled attention to it, Then 
Henry Beighton in 1718 erected an engine at Washington, 
also near Newcastle. All this goes to show that the engine 
was rapidly finding favour, and it is interesting to know that 
Newcomen lived to see his engine employed in Scotland 
at Edmonstone, 1725; in Hungary at Kdénigsberg, in 
1722-24; in France at Passy, near Paris, in 1726; in 
| Sweden at Dannemora, in the same year; at Vienna and 
| at Cassel, but of the latter two we have no certain know- 
| ledge. 

The increase in the size of cylinders and consequent 
power was gradual at first. The Dudley Castle engine 
had a cylinder 2lin. diameter; that at Dannemora was 
36in. After the expiration of the patent in 1733 the 
number of engines and their size increased rapidly. John 
Smeaton, in 1769, found that there were or had been 99 
engines in existence in the North of England district 
alone ; of these the largest had a cylinder 75in. diameter. 
He found that the duty of fifteen engines of different sizes 
was 5-6 million foot-pounds per bushel of 84 Ib. of coal, 
and the average effective pressure 6-7 lb., or, roughly, 
half an atmosphere. The advance in engineering prac- 
tice in this short time testified by the existence of such large 
engines is remarkable, but, unfortunately, our knowledge 
of the period is almost a blank. 


-i.e., the Great Work 





MEMORIALS OF NEWCOMEN. 


It is passing strange that a man like Newcomen, who 
was engrossed so much in business affairs, should have 
left behind him practically no documentary records ; such 
is the case, however. The only known letter written by 
him is in the Prussian State Library, Berlin. Doubt was 
thrown upon this letter, but the discovery in the Dart- 
mouth archives of two deeds signed by him in 1707, all 
the signatures of which tally, removes any such doubt 
Mr. Thomas L. Lidstone, Diocesan Surveyor, about 1870, 
made extensive searches to find out something about 
Newcomen, with hardly any result. 

Newcomen died on August 5th, 1729, in London, in 
the parish of St. Mary Magdalen, and being a Baptist by 
religious conviction, was buried in Bunhill Fields—the 
Nonconformist burying ground. The burial is recorded in 
the Register still preserved, but the exact spot cannot now 
be identified. He had two sons, Thomas and Elias, besides 
a daughter, Hannah, who married a Mr. Walcot. Thomas 
was a serge-maker at Taunton, but Elias assisted his father 
with the engine business. Newcomen continued to carry 
on his business at Dartmouth, at least as late as 1717, and 
probably till his death. This suggests that, like most of 
our great inventors, he did not find that his invention 
paved the road to wealth, and he died apparently a poor 
man. We have neither portrait of him nor description of 
his appearance ; we know nothing about him personally, 
but we judge him to have been modest and unassuming. 

The only memorial to him in existence is that in the 
Town Gardens. It does seem desirable that some national 
memorial should be set up to him possibly in London, the 
heart of the Empire, to whose expansion his engine has 
contributed so greatly. 
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THE special train by the West Coast route that, on the 
night of Thursday, July 18th, took the guests of the 
Bussey Distillation Company to Glenboig, made the out- 
ward run and the return on Friday afternoon without any 
intermediate stop. The distance is 3954 miles and the 
time allowed was 7} hours. From King’s Cross to Edin- 
| burg, Waverley, the distance is 393 miles, so the Glenboig 
| run appears to be the record for a non-stop. 
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Gas Engine Driven Generators at 
East Retford Power Station. 


Tre supply of electricity for the Borough of East 
Retford had been under discussion ever since 1904, when 
Mr. A. B. Mountain made a report on the subject to the 
Council, but it was not until 1922 that a definite move 
was made as the result of a report submitted by Mr. A. 
Hugh Seabrook. After considerable negotiations with 
regard to bulk supplies, the Electricity Commissioners 
sanctioned the construction of a generating station, and 
that station was opened officially in March, 1927. The 
system employed is standard in every way, current being 
generated at 6600 volts, 50-cycle, three-phase alternating 
current. The main contractor for the generating sets 
was the Electric Construction Company, of Wolverhamp- 
ton, with the National Gas Engine Company, Ltd., Ashton- 
under-Lyne, as sub-contractor. 

The generating sets then consisted of one 270 kW and 
one 200 kW gas engine-driven alternators, as well as one 
50 kW Belliss and Morcom steam set, the steam being 
obtained from a waste heat boiler installed at the gas- 
works. During the winter 1928-1929, the daily load in- 
creased to such an extent that it was necessary to provide 
a further generating set, and—again with the approval 
of the Electricity Commissioners—an order was placed with 





ARRANGEMENT OF 600 B.H.P. 


the General Electric Company, Ltd., for one of its 400 kW 
alternators with direct-coupled exciter, to be driven by 
a National engine of 600 B.H.P. This set has now been put 
to work on commercial load. 

The upper view on page 94 shows the arrangement 
of the three generating sets now installed, the two older 
gas engines being in the foreground, and the newly erected 
400 kW set in the background. The lower view on the 
same page shows the new set itself. 

The first two engines to be erected were of the National 
Gas Engine Company’s standard type, single cylinder 
per crank vertical. A special feature of the additional 
engine is that it can be readily changed over to run either 
on heavy oil or gas, by simply altering the compression 
and substituting fuel atomisers for sparking plugs, or 
vice versd. The general construction of the engine will 
be seen in the accompanying engraving, which shows a 
sectional elevation and cross-section of a three-cylinder 
engine built on similar lines to the six-cylinder engine 
referred to above. 

When operating on fuel oil, the engine works on the 
four-stroke per cycle principle. Oil is injected into the 
highly compressed air at the end of the compression stroke. 
Each cylinder is fitted with one atomiser and one fuel pump. 
When operating on gas, each cylinder receives the exact 
amount of gas and air for economical combustion for the 
load the engine is carrying. The exact amount of gas and 
air required is controlled by butterfly valves in loose cages 
mounted in the elbows between the manifold and cylinder 
cover. These valves are controlled from the governor, 
and, when the engine is running on oil, are disconnected, 
leaving the valves full open. The ignition of the mixture 
is effected by means of a high tension sparking plug fitted in 
each cylinder, in the same recess into which the atomiser 
fits when running on oil. 

The conversion of the engine from one fuel to the other 
is therefore quite simple. Once the engine has been suit- 
ably connected up, all that is required is to alter the 
compression by changing the compression plates 
under the feet of the connecting-rods and substituting 
atomisers for sparking plugs, or vice versd. 

The makers’ chief claims for this type of engine, in 
addition to the ease with which it can be converted from 
one fuel to another, are reliability, simplicity, small floor 
space, low fuel consumption, low lubricating oil consump- 
tion and ease of starting. 

By unscrewing three nuts an inlet valve with its cage 
can be removed from the cylinder cover, and access can 
be obtained to the combustion chamber if required. The 





exhaust valve with its cage is similarly accessible, and it 
is even a quite simple matter to lift a complete cylinder 
cover with its inlet and exhaust elbows without breaking 
any important joints. 

The engines are started up by means of compressed 
air, supplied from a small petrol engine-driven compressor. 

cooling arrangements consist of an overhead tank 
to which the cold water is pumped. The water flows 
through the engine to the hot well, whence it is pumped 
over a cooling tower. Another feature claimed by 
the makers of the engines is the ease with which 
they will run in parallel, either on a heavy or light load. 
They will run for long periods together en light loads 
without any circulating currents. 

The actual time taken for erection of the power station 
was only a few days over three months, and for the first 
two gas-engine sets installed, the time taken from the 
material leaving the makers’ works to the starting up of 
both engines was six weeks only. 

Multi-cylinder gas engines of the same design as those 
at Retford are, we understand, running in many power- 
houses throughout the country, and often under arduous 
conditions. We are informed that a 400 kW set at 
Sheffield ran for fifteen months with a load factor of 93-5 
per cent.; allowing for periodical shut-down for cleaning 
purposes, ‘the engine must have carried full load and over- 
load for weeks on end. For one period of fourteen days 
continuous running the figure was 99-85 per cent. of full 





to open a discussion on ‘‘ The Importance of Welfare Work 
in the Small Firm.” 


Starr TRAINING. 

An essential part of a comprehensively conducted 
welfare policy is the training of the staff in the proper 
fulfilment of its duties. This is a need that has already 
been appreciated by the large distributive firms in this 
country, but the experience they have gained might very 
usefully be considered by other industries. Miss Radcliffe, 
who is responsible for the training of the staff of Schofields, 
Ltd., of Leeds, will therefore deliver a lecture on this 
subject. 

FINANCE OF ATHLETIC CLUBS. 

Though organised sports do not dominate enlightened 
welfare policies as much as is popularly supposed, they 
have their value whenever the organisation is sufficiently 
large, and, as will be appreciated by everybody who has 
observed the extensive ring of staff sports fields round 
London and other cities, they must involve elaborate 
administration. Mr. E. V. Wright, who is secretary of the 
Sports Association of the Gas Light and Coke Company, 
will accordingly give a paper on the organisation of social 
and athletic clubs, with particular reference to the adminis- 
trative and financial aspects. 


HEALTH oF WoMEN IN INDUSTRY. 
Ever since the war the employment of women in industry 











load. This particular engine is working on surplus coke 
oven gas, and the running cost per B.O.T. unit is given 
to us as being 0- 166d. 








Employers and Employed: 
Conference on Personnel Problems. 


Many references have been made lately to the Duke of 
York’s Camp at New Romney, a piece of direct social 
service in which the employers of the next generation—in 
the person of the public school-boys—benefit along with 
the rising generation of workers—in the person of the 
factory youths who camp with them—and to the part 
played by the Industrial Welfare Society in organising 
that Camp. But the Industrial Welfare Society is con- 
cerned primarily with assisting factory executives all over 
the country in the solution of their personnel problems. 

Shortly after the camp a conference of directors and 
labour and welfare managers and supervisors is held every 
year at Balliol College, Oxford, under the chairmanship 
of Mr. Robert R. Hyde, the director of the Society. This 
year the conference meets on September 13th, and Mr. B. 
Seebohm Rowntree, chairman of Rowntree and Co., Ltd., 
will deliver the opening address. 

More and more, welfare is being regarded by executives 
in this country as an integral part of management. In 
both large and small factories directors are being appointed 
to assume responsibility for the human factor in industrial 
operations. For this reason Mrs. Harry Salmon, of J. 
Lyons and Co., Ltd., is to give a lecture on welfare as an 
executive function of management. 


WELFARE IN THE SMALL Firm. 


Until recent years there has been a presumption that 
welfare was suitable for large organisations only. This 
was based upon the fallacy that welfare is a luxury or a 
philanthropy, and has no practical bearing on the efficient 
conduct of industry. This belief is now rapidly disappear- 
ing, and with it there comes the realisation that no firm is 
too small to profit by the application of a welfare policy 
to its business. Mr. C. A. Lee, a director of Arthur H. Lee 
and Sons, Ltd., the tapestry manufacturers, is accordingly 


























CONVERTIBLE OlL AND GAS ENGINE 


has assumed importance sufficient to demand careful 
attention to its special difficulties. A session at the con- 
ference will be devoted to this, and the discussion will 
begin with a lecture by Professor A. Louise Mcllroy, 
D.B.E., M.D., D.Se. The economic significance of health 
is being appreciated by industrialists and medical autho- 
rities alike, and a number of medical men who have 
speciali in industrial hygiene are attending the con- 
ference and will take part in the discussion devoted to this 
subject under the chairmanship of Dr. D. A. Coles, Medical 
Officer of the Gas Light and Coke Company. 

British industry has, on the whole, been spared the 
immoderate ramp of the dabbler in scientific method. 
But together with this there has been the disadvantage 
that really the numerous exhaustive investigations into 
the problems of administration receive less than their due 
share of attention. A great deal of valuable work is being 
done by the staff of the Industrial Fatigue Research Board, 
which is associated with the Medical Research Council. 
The problem is to get the result of this work applied to 
factory practice, and Dr. D. R. Wilson, the Secretary of 
the Board, is to give a lecture at the conference, in which 
he will suggest how this may be done. 








THIRD (TRIENNIAL) EMPIRE MINING AND 
METALLURGICAL CONGRESS. 


Tue Third (Triennial) Empire Mining and Metallurgical 
Congress will be held in South Africa from March 24th 
to May 9th, 1930, beginning and ending at Cape Town. 
During that time two simultaneous tours in special trains 
will be made of the Union of South Africa, Southern and 
Northern Rhodesia. Tour No. | will visit the principal 
mining centres and other places of interest in the Union 
of South Africa and Southern Rhodesia, and also proceed 
to Northern Rhodesia, as far north as Bwana M’ Kubwa. 
Tour No. 2 will travel as far as the Victoria Falls with 
No. 1 Tour, but while the latter is in Northern Rhodesia 
will visit the principal centres in Southern Rhodesia, and 
also view the Zimbabwe Ruins. 

It is proposed that meetings and technical sessions be 
held in the following centres :—Cape Town, March 26th ; 
Kimberley, March 29th; Johannesburg, March 3lst, 
April 3rd and 7th ; Bulawayo, April 9th; and Durban, 
May 2nd. If there is a special desire on the part of members 
to visit South-West Africa after the close of the tour, and 
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a sufficient number of applications are received therefor, 
arrangements can be made accordingly. 

The ten constituent Institutions composing the Congress 
are :—The Australasian Institute of Mining and Metal- 
lurgy ; the Canadian Institute of Mining and Metallurgy ; 
the Chemical, Metallurgical and Mining Society of South 
Africa ; the Institute of Metals ; the Institution of Mining 
and Metallurgy; the Institution of Mining Engineers ; 
the Institution of Petroleum Technolgoists ; the Iron and 
Steel Institute; the Mining and Geological Institute of 
India; and the South African Institution of Engineers. 
The organising bodies of the Third (Triennial) Congress 
are :—The Chemical, Metallurgical and Mining Society of 
South Africa, and the South African Institution of Engi- 
neers. ‘ 

The Congress is convened by the Empire Council of 
Mining and Metallurgical Institutions, the principal 
functions of which are : 


(1) To serve as an organ of intercommunication and 
co-operation between the constituent bodies, and for the 
promotion and protection of their common interests. 

(2) To foster and maintain throughout the Empire a 
high level of technical efficiency and professional status. 

(3) To convene successive Mining and Metallurgical 
Congresses within the Empire. 

The Congress has for its chief objects the discussion of 
papers dealing with the scientific, technical and economic 
problems connected with the development of the mineral 
resources of the Empire, and the mining and metallurgical 
industries. 

The official programme will be issued at a later date, 
and will contain full details in regard to technical sessions, 
sightseeing, &c. The itineraries include as many of the 
principal mining and metallurgical activities in the Union 
of South Africa and Rhodesia as time will permit. 

The whole of the papers presented to the Congress will 
be reprinted and published with the relative discussions. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Preparing for Holidays. 


THe various industries of the Midlands and 
Staffordshire have now definitely entered upon their slack 
season, and at present work is being cleared up in readiness 
for the August holidays. Order books are being carefully 
perused and only material or manufactures required this 
month are being put into hand. Other business will 
stand over until work is resumed after the midsummer 
break, when it is confidently hoped that plants will be kept 
going steadily until the autumn demand develops. 
Generally speaking, industrial's s hereabouts consider the 
trade situation fairly satisfactory, and in some metal 
working industries the position is much more satisfactory 
than is usual at this time of the year. General engineering 
remains steady throughout this area, but constructional 
engincering is somewhat dull and patchy. The Black 
Country chain trade is active, and hopes are entertained 
of a continuance of that condition. The heavy edge tool 
trade shows a slight improvement, the South American 
market having developed recently. The tube trade is 
doing fairly well and there is some diminution of com- 
petition from the Continent. Makers of machinery, espe- 
cially chemical and electrical plant, are well situated for 
business, as are also the Midland rolling stock establish- 
ments. The hardware trades are not so brisk as they were, 
but the brass trades are regularly employed. The con- 
sumptive demand for iron and steel and other materials 
remains steady, with a tendency to increase, and although 
buying has fallen off it is merely a temporary lull due in 
part to the approaching holidays and to the fact that 
users have covered their requirements for some little time 
ahead. Iron and steel masters are anticipating the receipt 
of new business early in September, and a real re-invigora- 
tion of buying the following month. They have for the 
most part sufficient orders on their books to carry them on 
steadily until then, and there is little anxiety in this dis- 
trict as to the immediate future. 


Steel Prices. 


There are those in this area who consider that a 
rise in prices of finished steel is imminent. Raw materials 
have become dearer since values were last fixed by the 
Steel Masters’ Association, and a passing on of the increase 
to the consumer of steel would not come as a surprise. 
Advices from the heavy steel mills lend weight to the idea 
of higher prices. Some of them have lengthened their 
delivery dates for joists, sections, angles and plates and 
have taken up an independent attitude with regard to the 
acceptance of orders. Constructional and other engineers 
have displayed a little more concern regarding supplies 
this last week, and more business is reported to have been 
done than for some weeks past. In the half-products 
department continental competition has become more 
severe, a further reduction in selling prices having caused 
consumers of raw steel to “ sit up and take notice.’’ Con- 
tinental 2}in. billets are offered at £6 delivered here, 
whereas English billets are £6 12s. 6d. and Welsh £6 7s. 6d. 
Small steel bars can be bought at as low as £6 17s. 6d. Some 
substantial orders are reputed to have gone to the 
foreigner for this material. Steel tube strip is named 
£7 10s. Continental steel masters’ efforts to make sales 
here are undoubtedly meeting with some success. Foreign 
joists offered at £6 10s. to £6 12s. do not find a ready sale, 
native steel masters having established a strong hold upon 
this business. There is some enlivenment in consumptive 
requirements for steel and a larger amount of new business 
is being transacted. Constructional engineers are amongst 
those at the moment buying material. 


Raw Iron. 


_ Users of pig iron in this district having secured 
sufficient supplies to carry them on for the time being, 
have withdrawn from the market as a protest against the 











pie asked by sellers over the Association basis price’ tons and £924,343 in June, 1927. Last month's total was 


his has caused blast-furnacemen little concern, however, 
for they are in a strong position, and at the present rate of 
output it will be some months before they will be in real 
need of orders. It is felt that market re-invigoration is 
almost bound to come before present commitments are 
met and stocks have time to accumulate. Under these 
circumstances it is not surprising that Midland quotations 
remain firm. No iron is obtainable under the Association 
prices of £3 10s. for Northamptonshire No. 3 foundry 
and £3 13s. 6d. for Derbyshire. The market level is some- 
where in the region of 1s. 6d. to 2s. 6d. per ton above those 
figures. Forge iron prices are proportionate to those of 
foundry grades. The supply of furnace coke is said to be 
slowly improving, but values are still maintained at a high 
level. Though there are reports of additional furnaces 
being brought into action in the North-East Coast, there 
are no apparent signs of the rekindling of furnaces in this 
area. It is noted that there was an increase of six furnaces 
in operation last month, the total for the kingdom as a 
whole being 165. Pig iron production expanded very well 
during the month, the total output of 657,800 tons being 
3000 tons in excess of the previous month’s output. The 
imports of foreign pig into this district just now are 
negligible. 


Staffordshire Bar Iron. 


A fair output of first-grade Staffordshire bar iron 
is being made, orders continuing to come to hand week by 
week. Order books are not weighty, but ironmasters are 
satisfied with the trend of events. There is little change 
in the situation from that existing during recent weeks, 
and prices are on the same level. Staffordshire marked bars 
are £12 per ton, crown bars are quoted £10 as a minimum, 
and nut and bolt and fencing bars £9 5s. There is no falling 
off of internal competition in the merchant bar section, 
while continental competition in the common bar branch 
is intensified. Belgian No. 3 iron used for nut and bolt 
making has been offered this week at as low as £6 17s. 6d. 
Staffordshire makers of iron for this industry cannot hope 
to sell their material, the price of which is upward of £9 
per ton. The most active branch of the finished iron 
trade in this district is that relating to iron strip. Demand 
keeps good and makers have no difficulty in maintaining 
the selling figure at £11 per ton. Staffordshire ironmasters 
are satisfied that the scope of wrought iron is extending 
and they have unbounded confidence in the future. 


Galvanised Sheets. 


Business in galvanised sheets continues very 
quiet, both on home and overseas account. Additional 
mills this week signified their willingness to do business in 
24-gauge corrugated sheets at £13 7s. 6d. per ton, but a 
few exceptionally well-p'aced makers keep up their price 
to upward of £13 10s. The falling off in overseas demand 
in June was a serious one, for only 43,000 tons were 
exported, as compared with 71,000 tons in May. More- 
over, the shipments this month are likely to make another 
poor show. Requirements of home users are not expanding 
and mills are only with difficulty continuing regular rolling. 
They would be very glad to book a few substantial orders. 
Business in lighter gauge sheets is likewise quiet. Black 
sheets are in moderately good request for the automobile 
industry and values are unchanged. 


Scrap. 


Sales of heavy steel scrap have not been made so 
freely during the past week and buyers in many instances 
have held out for, and eventually obtained, a concession 
of half-a-crown on the £4 figure demanded by sellers a 
week ago. Birmingham merchants do not accept 
£3 17s. 6d. as the market value and continue to quote £4 
delivered South Wales. Most of them would not refuse 
good business at the lower rate, however. 


Railway Orders. 


Midland firms have again been successful in 
securing orders for railway equipment. W. G. Bagnall, 
Ltd., of Stafford, has received an order for four locomotive 
boilers for the metre-gauge railway of the Assam Railways 
and Trading Company, while the Sentinel Waggon Works, 
Ltd., of Shrewsbury, has been given & repeat order for a 
** Sentinel "’ locomotive for the Barsi Light Railway and 
an order for a 100 horse-power “‘ Sentinel-Cammell ” 
steam rail car for the London, Midland and Scottish 
Railway. 


Unemployment. 


I am happy to be able this week to record a 
decrease of over a thousand in the number of persons 
unemployed in the Midlands area as compared with the 
previous week. The steady rise of late in the unemploy- 
ment figures has been most disconcerting, and a turn in 
the tide is very welcome. The total for the area now 
stands at 161,925, of whom 120,667 are men. The Bir- 
mingham figures have advanced on the week from 23,225 
to 23,381, and those of Coventry from 4716 to 5251. 
Slight increases were also recorded at Bilston, Cradley 
Heath, Stourbridge, and Brierley Hill, Stoke-on-Trent, 
Worcester, Peterborough, and Leamington and Warwick. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Foreign Trade in Textile Machinery. 


In common with most other branches of British 
foreign trade, export business in textile machinery last 
month experienced a serious decline, both in quantity and 
value, the June figures comparing most unfavourably 
with those of the corresponding month of last year and 
being also app-eciably below the level of the shipments in 
June, 1927. During the period under review the total 
exports at 9160 tons valued at £858,726 compared with 
12,281 tons and £1,135,501 in June of last year, and 9413 





made up of 7133 tons of spinning and twisting machinery, 
valued at £642,453, and 1569 tons of weaving plant, of a 
total value of £139,723. The falling off may be due 
primarily to a periodical fluctuation in the weight of export 
business, although it is significant that, compared with 
May of this year, the shipments to all markets with the 
exception of Japan and Germany were on a much reduced 
scale. The most striking decline was in exports to British 
India, the value being nearly £130,000 less in June than in 
the previous month, although that market remains the 
most important individually, while the Russian takings 
sank to almost negligible proportions. Shipments of 
textile machinery to British India during the month were 
valued at £175,300 ; to Japan, £137,408 ; France, £54,464 ; 
Germany, £50,124; the United States, £46,417; China, 
£44,759; the Netherlands, £38,748; South America, 
£27,731; Australia, £20,695; and Russia, £12,749, the 
aggregate shipments to “other European countries" 
being valued at £207,216. 


Decline on the Half-year. 


The fact that the June exports of textile plant 
were £337,000 less in value than in the previous month 
has transformed what appeared to be a certain improve- 
ment on the half-year’s trade in this branch compared with 
the corresponding period of 1928 into a serious decline. 
The quantity at 65,027 tons—49,970 tons of spinning and 
twisting machinery and 139,723 tons of weaving machinery 
—was over 2000 tons more than in the first six months of 
last year, but the value at £5,874,447 compared unfavour- 
ably with the £6,017,790 in the first half of 1928. The 
shipments to the various markets during the January-June 
period of this year were as follows :—British India, 
£1,500,562 ; Japan, £535,411; France, £402,348; China, 


£340,718; Germany, £334,989; Russia, £293,398; the 
Netherlands, £275,739; South America, £262,142; the 


Australia, £114,222. 
reached a total 


United States, £240,057; and 
Exports to “ other European countries " 
value of £1,245,796. 


Chief Gas Engineer at Last. 


Mr. A. L. Holton, who, since 1920, has been 
manager and engineer of the Bradford-road gasworks of 
the Manchester Corporation, has been recommended by 
the Gas Committee for the position of chief engineer of 
the Manchester gas undertaking, at a salary of £1750 a 
year. One of the recommendations of the Government 
Inspector as the result of the inquiry into the explosion 
at the Bradford-road gasworks in August, 1927, was that 
a responsible engineer should be appointed, and the Gas 
Committee, in the first place, advertised the position at a 
salary of £1150. As the applications were not considered 
suitable it was decided to increase the salary to £2250, 
but in view of the fact that the only applicants remaining 
in the short list were those who were originally prepared 
to accept the same position at the lower figure, the Gas 
Committee finally amended the salary offered to £1750. 
In addition to Mr. Holton, the short list contained the 
names of Mr. W. H. Johns, engineer and manager of the 
Swansea Gas Light Company, who, however, decided to 
withdraw on the question of salary, and Mr. G. P. Mitchell, 
gas engineer of Blackburn. 


Financial Announcements. 


An interim dividend of 5 per cent., the same as 
in recent years, has been declared by the directors of 
Mather and Platt, Ltd., of Newton Heath, Manchester. 
For some time now the ordinary shareholders of Howard 
and Bullough, Ltd., textile machinery manufacturers, of 
Accrington, have received a quarterly dividend of 24 per 
cent., but for the first quarter of the present year no dis- 
tribution is to be made. The directors of Fodens, Ltd., 
steam wagon manufacturers, of Sandbach, have declared 
a divideni of 3 per cent. for the twelve months ending 
June 30th last, compared with 6 per cent. last year and 
7} per cent. in each of the two preceding years. 


Non-ferrous Metals. 


Conditions in all sections of the non-ferrous 
meta!s market have been more stable during the past week, 
with price fluctuations much less in evidence. The under 
tone in the case of copper has been rather stronger, and 
notwithstanding the fact that there has been no notable 
expansion in the trade demand for the metal, standard 
brands have about recovered the loss recorded in the pre 
vious week. On balance there is little difference to report 
in respect of tin quotations, and it is apparent, for the time 
being at all events, that the advance reported a week ago 
in this section of the market has about spent itself. Sales 
have been of fair extent and speculative interest continues 
to be reported. Only moderate buying activity has 
characterised the spelter market, but, if anything, values 
are fractionally steadier and after the recent sustained 
weakness there are indications at the moment of a stronger 
undertone. With regard to lead, quotations in this section 
are pretty much at the level to which they subsided after the 
severe drop and in the aggregate a fair volume of business 
has been done. 


Iron and Steel. 


In spite of a marked falling off in new orders for 
foundry iron locally, prices keep very firm for all varieties, 
and contract deliveries of Midland iron are satisfactory. 
Staffordshire is at 73s. per ton, Derbyshire at 72s., Middles- 
brough at about 86s., Scottish at up to 93s., and hematite 
iron at about 87s. 6d. per ton, all delivered equal to Man- 
chester. Bar iron is in moderate request, with Lancashire 
makers asking £10 15s. per ton for Crown quality and 
£9 15s. for seconds. The tendency in the steel market 
appears to be a gradually improving one, although the 
demand for structural steel against contract commitments 
still leaves a good deal to be desired. There is only a 
quiet trade being done on this market in connection with 
the boilermaking industry, but the demand for plates of 
all kinds for locomotive builders keeps up at a good level. 
Acid and basic boiler plates are both obtainable here at 
about £9 17s. 6d. per ton, with sections and joists at 
£8 2s. 6d., large bars, 3in. and upwards, at £9 2s. 6d., tank 
plates at £8 17s. 6d., and small re-rolled bars at from 
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£8 5s. to £8 7s. 6d., according to quantity. Inquiry for 
imported steel materials is comparatively slow, but no 
further weakness has developed in semi-finished products. 


Manchester Corporation Electricity Supply. 


The statement of accounts in connection with 
the Manchester electricity supply for the year ended 
March 3lst last has just been published. From this it 
appears that the sales of current for the year amounted in 
value to £1,655,290, compared with £1,575,848 in 1928 ; 
the working expenditure, exclusive of depreciation, 
increased from £864,417 to £983,104; and the net surplus 
showed a decrease from £110,942 to £80,892. As compared 
with the previous year, the sales of electricity showed 
6 per cent. increase in volume and 5 per cent. in income. 
The annual sales totalled 375-253 million kilowatt-hours, 
and the average price of fuel fell from 174d. per ton in 
the preceding year to 166d. per ton. The average weight 
of fuel consumed per kilowatt-hour of electricity sold was 
2-03 Ib., as compared with 2-05 Ib. in 1928. No change 
has been made in the capacity of the generating plant, but 
the work of modernising the high-tension switchgear and 
control apparatus has been completed and an additional 
three-phase transformer of 9000-kVA capacity has been 
installed. The extension of Barton station, which was in 
process of erection when the previous report was issued, 
has been completed, and was officially opened on November 
29th last. The generating plant has been augmented by 
the installation, in a new turbine house, of a 40,000-kW 
turbo-alternator and a 1000-kW house service set, 
together with the necessary condensing plant. A new 
house contains high-tension switchgear for the 40,000-kW 
unit and feeders. In the new bay, which constitutes the 
extension to the boiler-house, two large stoker-fired steam- 
raising units have been installed, and the erection of the 
pulverised fuel boiler in the original section of the boiler- 
house has been completed. Barton has again been placed 
first for thermal efficiency in the last return issued by the 
Electricity Commissioners for the year 1927-28. 


BARROW-IN-FURNESS. 
Hematite. 


Business in West Coast iron is steady. In the 
whole North-West area there are twelve furnaces in active 
blast and all the output is being absorbed. Smelters are 
well off for orders—sufficiently so to keep them busy at the 
present rate of output to the end of the year—and in the 
meantime the demand is good and from existing appear- 
ances is likely to remain so. There has not, however, been 
sufficient expansion to justify a marked increase in the 
immediate future. For special iron there is a fair demand 
and some trade is being done in refined iron. No charcoal 
iron has been smelted for some time, the demand having 
fallen completely away. 


Iron Ore. 


There is a steady call for hematite iron ore on 
local account and business is being done in best sorts with 
East Coast and also Scottish smelters. A fair amount of 
Spanish ore is coming in. 


Steel. 


Activity is maintained in the steel trade. The 
plant is not fully employed, but good outputs are reported, 
rails being the chief production. Hoops, bars and small 
material are being rolled for home and overseas and the 
foundries are engaged. Rails are still quiet on home and 
overseas account, but hoops experience a good overseas 
trade and there is a fair call for castings. 


Shipbuilding and Engineering. 
On Tuesday Vickers-Armstrongs, Ltd., launched 


from their yard at Barrow H.M.S. “‘ Proteus,” the latest 
* P ” class submarine, for the British Navy. 








SHEFFIELD. 
(From our own Correspondent.) 
A Glance Round the Steel Trade. 


THERE are good and bad patches in the various 
steel trades of Sheffield and district, and although a number 
of firms are well employed, it would appear that the 
seasonal quietude has begun earlier this year than last 
and is a'so more pronounced. In most ordinary lines of 
steel and their manufactured products employment is 
poor, and it is not difficult to find cases of extreme slack- 
ness. In ordinary commercial steel conditions do not show 
much change. Some improvement is to be noticed at the 
River Don and Penistone Works of the English Steel Cor- 
poraticn—Vickers’ and Cammells’ respectively—where 
additional open-hearth furnaces have been lighted, 
bringing the total numbers in operation to six in the first 
case ani four in the second. The basic furnaces in the city 
are still turning out a large output, but the demand for 
acid steel shows no upward movement. In Lincolnshire 
there has been a falling off in orders and inquiries, but the 
steel works are still running practically full time. There is 
no improvement to report in the condition of the railway 
steel branches. The British railway companies are sending 
in @ fairly regular flow of orders for axles, tires and springs, 
but the quantities required are not large, and the plants 
are soon able to dispose of them. There has been little new 
construction of ordinary rolling stock since the coal 
stoppage of three years ago. The export trade in wire rope 
and best wires keeps up well. Automobile engineering is 
responsible for a large demand for Sheffield products, and 
other special branches are doing well. 


Cold Rolling of Stainless Steel. 


One of the most progressive branches of trade is 
that which deals with stainless and corrosion-resisting 
steels, and it is interesting to note that the process of cold 
rolling has now been applied to those materials. Thos. 
Firth and Sons, Ltd.,who were pioneers in their production, 
have just installed a large and costly plant for the cold 








rolling of strip and sheet from their “ Staybrite "’ steel. 
The possession by this material of qualities which make it 
adaptable for the production of stampings and pressings 
has crea‘ed a large and increasing demand for strip and 
sheet. Much research and experimental work has been 
needed to deal with the problems incidental to the cold 
rolling of special alloy steels such as ‘‘ Staybrite,”’ together 
with the necessary provision for heat treatment and de- 
scaling. Messrs. Firth have put down a thoroughly modern 
plant, large enough to meet all present requirements and 
80 ar as to allow easily of extensions in the future. 
The strip is rolled up to 8in. wide, and by an ingenious 
arrangement of the plant the rolling, heat treating, and 
descaling are accomplished in a series of continuous 
operations for the production of the material in long coils. 
Sheets up to 24in. wide are cold rolled in a four-high mill. 
Care has been taken in the layout of the plant to ensure 
the production of a perfect surface on the cold-rolled 
material, and great precauticns have been adopted in 
order to prevent minute particles of dust from being rolled 
into it. In order to meet the demand for Firth’s “ Stay- 
brite "’ sheets for decorative work the firm has established 
a polishing plant at Blackheath, Birmingham, for turning 
out sheets with a mirror finish. 


Large New Coke Oven Plant. 


Some interesting details were given last week 
to a party of members of the Royal Sanitary Institute who, 
in connecticn with their annual congress in Sheffield, 
visited the new carbonisation plant of Newton, Chambers 
and Co., Ltd., of the Thorncliffe Irenworks and Collieries. 
The plant, which is situated at Smithywood and is now 
almost completed, consists of fifty-nine ovens of the 
Becker type and is the largest and most modern single- 
battery unit to be erected in this country. The construc- 
tion has been carried out by the Woodall-Duckham Vertical 
Retort and Oven Construction Company, Ltd., and all the 
ironwork on the plant has been made in Newton, Chambers 
and Co.’s irenworks department. Each of the fifty-nine 
ovens is 40ft. Sin. long, 12ft. 6in. high, and 16in. wide, 
and holds 14 tons of coal. The walls of the ovens are built 
with silica bricks and the heating is by means of gas jets 
burning at the bottoms of flues between the oven walls. 
It is intended to carbonise 1200 tons of cleaned small coal 
per day, from which the production will be 900 tons of 
coke, 10,8C€0 gallons of coal oils, 3£00 gallons of crude 
benzol, 320 ewt. of sulphate of ammonia, and 13,200 000 
cubic feet of gas. Of the gas, 4,800,000 cubic feet will be 
required for heating the ovens, another 4,000,000 cubic feet 
will be supplied to the Sheffield Gas Company, which uses 
it for domestic and industrial requirements, and other 
quantities will be used for burning under boilers for steam 
raising and for generating electricity through the medium 
of gas engines. 


Boothferry Bridge Opened. 


With the formal opening last week of the great 
bridge over the Ouse at Boothferry, near Goole, a valuable 
scheme for the improvement of communicaticns between 
the East and West Ridings of Yorkshire was completed. 
The structure has taken four years to build and has cost 
£116,487, which has been contributed in the following 
proportions :—Ministry of Transport, 50 per cent.; West 
Riding County Council, 30 per cent.; Hull Corporation, 
10 per cent.; East Riding County Council and Goole 
Urban District Council, 5 per cent. each. One of the 
advantages of the opening of the bridge is expected to be 
@ material increase in the prosperity of the important 
ports of Goole and Hull. The distance to be travelled 
by road between the North and the Midlands, London and 
the South will be greatly reduced. An official description 
shows that the bridge consists of a swing span giving a clear 
opening of 125ft. for river traffic, two large fixed spans with 
widths of 138ft. 6in. and 141ft. 6in., and three small fixed 
spans with widths of 53ft. and 37ft. The swing bridge and 
the larger fixed spans rest upon steel and cast iron cylinders 
filled with concrete and sunk under compressed air until 
rock was reached. The small spans are supported by 
reinforced concrete piles, as is also the case with the 
southern support of one of the large spans. The swing 
span is operated to open in fifty seconds by electricity 
supplied by the Yorkshire Electric Power Company, 
whose extra high-tension mains convey current vid Goole 
from the new capital power station at Ferrybridge. From 
the north bank of the Ouse three-phase alternating current 
is conveyed across the river at a height of 120ft. above high 
water to a sub-station in which the pressure is reduced to 
400 volts, and thence is sent to the motors in the control 
cabin, which is high up on the swing span. Electricity is 
also employed for the navigation lights and for various 
controls and interlocks, such as the gates across the road- 
way. The current for the lighting and control circuits on 
the south bank is conveyed back across the river by means 
of an insulated multicore cable. The engineers for the 
bridge were Messrs. Mott, Hay, and Anderson, of West- 
minster, and the contractors the Cleveland Bridge and 
Engineering Company, Ltd., Darlington. 


The Blackpool Big Wheel. 


The steel work of the famous big wheel at Black- 
pool, which was a prominent landmark for many years, 
and which has been demolished, has been purchased by 
Thos. W. Ward, Ltd., Sheffield. The original weight of 
the steel work was about 1000 tons. The 40ft. axle, which 
weighed 28 tons, has just been cut up by oxy-acetylene 
at Messrs. Ward’s Charlton Works, Sheffield. 


A New Technical Society. 


Another addition has been made to the list of the 
valuable trades technical societies which are carried on in 
Sheffield under the auspices of the Applied Science Depart- 
ment of the University. It is a society for the wrought 
iron trade. Mr. H.C. Else, chairman of William Cooke and 
Co., Ltd., of Tinsley, is the president. 


Colliery Development. 


There have been rapid developments during the 
last three years at the Hatfield Main Colliery, Doncaster, 
and more are in prospect. The present output is about 





21,000 tons per week, and it is hoped to double it within 
about a year by the installation of conveyors to deal more 
efficiently with the transport of coal from the face to the 
tubs on the main road. There is also a scheme for the 
construction of a light railway to the canal, where wharves 
will be erected. 


Bakers ani Bessemers. 


The recent offer of John Baker and Co., Ltd., of 
Rotherham, to purchase the shares of Henry Bessemer and 
Co., Ltd., of Sheffield, has, it is officially announced, been 
accepted by over 90 per cent. of the shareholders, and 
the contract therefore becomes binding. Both firms are 
engaged prince ipally in the manufacture of railway axles 
and tires. Bessemer’s works will be closed, probably 
within the next six months, and the work commend to 
Rotherham. The famous name of Bessemer will, however, 
be kept alive. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


Wirn exports still restricted, and, above all, 
with Cleveland ironmasters still unable to accept any 
more orders for delivery earlier than the end of September, 
business is necessarily quiet. Nevertheless, there is a 
steady forward inquiry and quite a number of contracts 
have been fixed up for the last three months of the year. 
It is not now seriously disputed that the higher prices now 
ruling are likely to continue, and indeed they may even 
increase unless values of raw materials decline, and, 
consequently, consumers are inclined to cover forward 
needs whilst the opportunity is offered. The output of 
Cleveland iron is considerably below current needs, and 
whilst hopes of increased production are entertained, 
buyers are afraid of being caught short again. Thus there 
is a fairly steady forward business being dcne in Cleveland 
pig iron at the following figures :—-No. 1 foundry, 75s.; 
No. 3 G.M.B., 72s. 6d.; No. 4 foundry, 71s. 6d.; and No. 4 
forge, 71s. It is understood that higher prices are being 
paid for small prompt parcels. 


Hematite Pig Iron. 


A steady, if not very extensive trade, in East 
Coast hematite pig iron continues with both home and 
continental customers. Producers have virtually no 
prompt iron to offer, and they hope to see values nearer 
an economic level before they enter into further extensive 
contracts. Terms at present obtainable are compara- 
tively low, 75s. being accepted for ordinary qualities, or 
only 2s. 6d. above the price of No. 3 Cleveland iron, 
whereas the normal difference used to be 8s. to 10s. 


Delay in deliveries of foreign ore due against 
running contracts is very perturbing. Scarcity of steamers 
has forced up freights to a prohibitive level, ‘and the out- 
look for the immediate future is disturbing. Nominally, 
market rates are put at 24s. 6d. per ton c.i.f. Tees for best 
Rubio. The situation as regards blast-furnace coke is 
also disquieting. Production is being increased, but to 
nothing like the extent likely to be required, and the 
threatened serious shortage is forcing up values. Many 
consumers are well bought, but firms which have to pur- 
chase, experience great difficulty in placing orders, and 
ean do so only at high figures. The recognised quotation 
for good average qualities is 21s. 6d. per ton delivered at 
the works, but it is doubtful whether any is obtainable at 
that figure. 


Manufactured Iron and Steel. 


Producers of finished iron and steel are actively 
employed and are anticipating a busy time right through 
the autumn, as inquiries generally are on a good scale. 
In addition to an improved trade in semi-manufactured 
steel, there is a better export demand for certain classes 
of finished steel. All prices are well maintained. 


Big Water Scheme. 


Although the Tees Valley Water Board, an under- 
taking jointly controlled by the Corporations of Middles- 
brough, Stockton, and Thornaby, is in the happy position 
of having plenty of water at its disposal, the developments 
in industry and residential areas on Tees-side have been 
so great during the past few years that the Board has 
almost reached its limit of water distributing powers. 
In order to cope with the increased consumption, the 
Board has decided to promote a Bill in Parliament for 
extra distributive powers. The scheme is estimated to 
cost £680,000. 


Shipbuilding. 


Shipbuilding orders on the North-East Coast are 
altogether out of proportion to the output of vessels, and 
there is not a single firm which would not readily welcome 
additional orders. Inquiries are still circulating for new 
tonnage, but very little in the way of definite business is 
being done. An important factor in the work on hand is 
the large number of whalers being built and fitted out, and 
the conversion of large vessels into whale oil factories on 
the Tees and Tyne. It is probably correct to say that never 
before has so much work of this kind been in evidence at 
one and the same time. Smith’s Dock Company has 
seven berths at its South Bank yard each occupied by 
two whalers under construction, making fourteen, and, 
in addition, thirteen more are being fitted out afloat, 

ing a total of twenty-seven, while two large liners, 
the ‘‘Carmarthenshire’’ and ‘ Cardiganshire,” are in 
process of being converted into whale oil factories by the 
same firm. On the Tyne, Sir W. G. Armstrong, Whit- 
worth and Co. are building a big and costly new whale 
oil factory for Norwegian owners, and Palmer’s Shipbuild- 
ing and Iron Regret is busy converting the ex-White 
Star liner ‘ into a similar type of vessel, also for 
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Norwegian account. At the moment, therefore, there are 
no fewer than thirty-one vessels intended for the whaling 
industry in the hands of North-East Coast shipbuilding 
firms. This represents an amount of work so substantial 
that when it is completed, as it will be this year, its loss 
is bound to be keenly felt, unless in the meantime the 
inquiry for new tonnage revives. 


The Coal Trade. 


The Northern coal trade maintains all its recent 
strength. As regards the Northumberland coalfield, there 
is every likelihood of the good state of affairs, which has 
characterised it lately, continuing. Fuller turns, a keen 
inquiry for steam coals, and the increased difficulty of 
obtaining early supplies, have resulted in a stronger tone 
in the situation. The collieries, as a whole, are well placed, 
and one or two of them appear to be almost unable to 
deal with any additional trade for the next week or two. 
Prices of Northumberland steams are firmly upheld. Large 
kinds, which are difficult to buy, are at a minimum of 
15s. for this and next month. Fitters would want a higher 
price than this if they were sellers. Tyne primes remain 
at 14s. 6d., and second steams at 14s. For screened smalls, 
trade is on a steady level and bests remain at around 
9s. 6d., seconds at 8s. 9d., and specials, such as Tyne primes, 
are 10s. In no branch of the Durham section is there any 
apparent change in values. There is, however, a slightly 
easier undertone in many respects, despite a larger supply 
of spot tonnage. Durham steams are quoted at 17s. to 
18s. for large and 12s. to 12s. 6d. for smalls, and in the 
main there are good turns. Coking coals are coming on 
to the market a little more freely, and for early shipment 
there are certain grades to be bought at 16s. 3d. to 16s. 6d. 
For next year there are plenty of inquiries from abroad 
for coking fuel, but foreign buyers are not entertaining, 
it is said, the ideas of sellers on this side. The difference 
represents a shilling a ton at least, and buyers are holding 
off in numerous instances. The gas coal position is firmly 
maintained, and there is an unusual amount of inquiry 
consicering the hot season. Best gas coals are 16s. 9d.; 
specials, 17s. to 17s. 6d.; and seconds, 15s. 6d. to 16s. 
The coke position shows no particular change. Bookings 
are good, there is inquiry for forward supplies, and pro- 
ducers are confident of sales increasing. Ordinary patent 
foundry coke is maintained at 21s. to 23s., with special 
foundry makes at 24s. to 26s. Gas house coke is 
21s. 6d. to 22s., and although production is on the 
small side at present, producers are heavily sold over 
the winter. 








SCOTLAND. 
(From our own Correspondent.) 


Trade Outlook. 


Wirs the close of this week the annual holidays | 


will be at an end, so far as the steel, iron, coal, and allied 
trades are concerned. Prospects for the autumn and winter 
months are not too encouraging. The shipbuilding yards 
are not particularly busy, and fresh orders are not coming 
along as expected. Consequently, the demand for ship- 
building materials is irregular, and the steel and other 
works interested are having a rather lean time, and there 
does not seem to be any chance of an early improvement. 
So far as the coal trade is concerned, some considerable 
benefit may be anticipated from the opening of the dis- 
tillation works of the Bussey Company, Ltd., at Glenboig, 
which will consume between 600 and 700 tons of coal per 
day, and possibly double that quantity within a com- 
paratively short period. The export coal market has been 
m the doldrums for some time, and shows little, if any, 
sign of revival, except perhaps on the East Coast. In the 
iron trade the outlook is most obscure. The bar iron works 
have done little more than exist for months past, and 
nothing has happened of late ca'culated to alter these con- 
ditions. The re-rolled steel department had a compara- 
tively good spell, but a week or two ago continental com- 
petition became more keen, and though local prices were 
maintained at £8 home and £7 15s. per ton export, the 
enhanced costs of production were mainly responsible 
for actual business having fallen off to a considerable 
degree. Tube makers have been busy and anticipate a 
continuance of good trade. The demand for steel sheets 
has been most irregular, but markets are expected to open 
up within a short period. 


Steel and Iron. 


The past week has been a blank one with the 
works closed. Markets have been open for some days, 
but nothing of any consequence was done, and it may be 
next week before any serious business is contemplated. 


Coal. 


The collieries in Lanarkshire and Fifeshire are 
again in operation. In the first-named district best splints 
and washed materials are well placed, but other sorts are 
inactive. Fifeshire steams are well booked until the 
end of July, and washed nuts are similarly placed. Shipping 
tonnage has been and is still somewhat slow to arrive, 
and exports have been retarded. Aggregate shipments 
amounted to 168,837 tons, against 294,834 tons in 
the preceding week and 99,282 tons in the same week last 
year. 


Constructional Contracts. 


Redpath, Brown and Co., Ltd., Edinburgh, have 
secured the order for the constructional steel work for the 
new Ford works at Dagenham, Essex. The steel work is 
required for buildings covering 25 acres, and in order to 
accelerate delivery will be fabricated at the company’s 
works in Edinburgh, Glasgow, Manchester, and London. 
The contract is valued at approximately £250,000. It is 


also reported that the same company has secured the 
order for the steel work for the new warehouse to be erected 
by Messrs. Rylands at Manchester, the value of which is 
approximately £100,000. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Conditions. 


Waite conditions in the anthracite section con- 
tinue to be very firm, there is still considerable irregu- 
larity in steam coals, though it can be said that the position 
as regards the latter is slightly better than it was a week 
ago. The fact is that chartering operations have been 
more active and tonnage has come along rather more 
freely. At the end of last week there were twenty-seven 
idle tipping appliances at the various docks and only seven 
steamers waiting to load, but on Monday last the situation 
improved to the extent that while nineteen tipping 
appliances were idle there were twelve steamers waiting. 
Loading operations look like being more active right up to 
the holidays, though it is not expected that loading 
pressure will be anything like abnormal. Records show 
that shipments last week were not quite so satisfactory, 
as the total foreign coal exports came to just short of 
470,000 tons, as against over 485,000 tons in the preceding 
week. The feature of the steam coal trade has again been 
the tightness of sized qualities and smalls, though it 
naturally follows that this betokens weakness in large 
coals. Orders for large coals for prompt loading have 
continued to be quite unequal to the requirements of most 
collieries, excluding the very best descriptions, and this 
has meant irregularity in work at many pits and a reduc- 
tion in the output of smalls. The general inquiry from 
abroad can only be described as quiet, though, at the 
same time, taking into consideration the orders that are 
already held, it would not require a very material expan- 
sion in the demand to put a different complexion on things 
| generally. As regards the recent inquiry from the Paris- 
| Orleans Railway for about 50,000 tons of Welsh coals, it is 
| reported that the company has covered its requirements in 
| France. It is understood that the French State Railways 
| have also asked for prices for supplies for delivery over 
| the first six months of next year, but it remains to be seen 
whether they purchase or whether it is simply a feeler as 
| to ideas concerning prices. 





Swansea Docks Facilities. 


Reference was made last week to the question of 
| the necessity for an alternative entrance to the Swansea 
| docks and the steps which the local leaders of commerce 
| were taking to see if something could not be done. As 
pointed out since then by the secretary of the Chamber of 
Commerce, the need for action has been brought home to 
traders by the fact that the Great Western Company has 
issued notices to the effect that in order to enable repairs 
to be carried out to the lock entrance no vessel exceeding 
| 340ft. in length will be able to enter or leave the docks for 
a period of eight days at least, viz., from August 3rd to 
|the llth. It is, of course, contended that this is a very 
serious matter, because many steamers exceeding the size 
| mentioned have already been fixed up to load at Swansea. 
Naturally, shipowners with large steamers will give 
Swansea a wide berth while the repairs are being carried 
out, and it means a loss of work for the men on the docks. 
Many steamers will, of course, be diverted to Port Talbot, 
but there again exporters will experience some difficulty in 
getting owners to send their vessels even to Port Talbot, 
because they will naturally assume that owing to probable 
extra pressure there, steamers will not get a quick loading 
turn. The Great Western Railway Company has proposed 
that the coal trimmers and tippers should work overtime 
in order to clear tonnage at Swansea which might other- 
wise be detained over the period when the King’s Dock 
lock is being repaired as from August 3rd, but the trimmers 
declined to agree. The proposal of the company was that 
an extra two hours’ work per shift should be adopted 
temporarily at substantial overtime rates. 


New Shipping Line. 


News is forthcoming of an important new steam- 
ship service for Newport. Mr. B. Pardoe Thomas, of the 
firm of Pardoe Thomas and Co., of Newport, has recently 
returned from a visit to South America, where he has been 
for the purpose of making arrangements for two services 
by the White Cross Line, which is the name by which their 
fleet of steamers is known. The company is due to have 
the delivery of six steamers by the middle of next December 
and in 1930 of five more steamers of 7300 tons deadweight, 
while in 1931 an additional four steamers of 8100 tons dead- 
weight each are expected. This means that in two years 
the company will have a fleet of fifteen steamers, the total 
cost of which will amount to £1,000,000. At the beginning 
of the regular service in October from this side a monthly 
service will be given to the principal ports of the Brazils 
and Argentine, but eventually a fortnightly service will be 
established out and home. The White Cross Line will be 
a non-conference line and will carry at net rates without 
any rebate. 


Docks Traffic. 


The Great Western Railway Company has issued 
its usual statistics in regard to traffic at the docks in this 
district under its control, and the total of imports and 
exports for the four weeks ended July 7th last was 
3,010,749 tons, which compares with 2,861,333 tons for 
the preceding month. Figures are also given of trade for 
the whole of this year to July, which is practically six 
months, and these show that as regards imports the total 
came to 2,150,746 tons, which compared with 2,150,681 
tons for the corresponding period of last year. In the case 
of exports the total came to 14,344,913 tons, as against 
13,286,113 tons. The aggregate of imports and exports 
reveals the fact that trade has been better to the extent of 
just over a million tons, the figures being 16,495,659 tons, 
as against 15,436,794 tons. 


Current Business. 


The tone of the large coal market is comparatively 
quiet and prices are practically at the minimum schedule 
level. Smalls are very firm on account of their limited 
production. Coking qualities are up to 14s. 6d., while 
other superior grades are round about 13s. 9d. to l4s., 








while even cargo sorts command 12s. to 13s. Sized coals 
are also @ strong section, especially dry qualities. The 
patent fuel position is rather better and the works operating 
are fairly well stemmed. Coke moves off freely, while 
pitwood is not too freely offered and maintains round 
about 30s. to 30s. 6d. 








EDUCATIONAL INTELLIGENCE. 


Tue Institute of Marine Engineers’ annual examination for 
student graduateship and the accompanying diploma, open to 
raduates or others not yet associated with the Institute, will 
held on April 7th to 10th next at centres arranged to suit 
candidates. The superintendent engineers of the leading ship- 
ping companies recognise that possession of this diploma is 
proof of all-round ability in the technical subjects specially 
required as the foundation of a successful career as a marine 
engineer. The next examination for the Lloyd's Register 
Scholarship, value £100 per annum and tenable for three years 
at an approved university, will be held on May 12th—13th next 
at various centres. Full particulars may be obtained from the 
Secretary, Institute of Marine Engineers, 85, The Minories, 
London, E.C. 3. 








CONTRACTS. 


Joun I. Tuornycrort anv Co., Ltd., have received orders to 
install their oil fuel gear in the Blue Star liner under construction 
by Cammell Laird and Co., Ltd., and in two dredgers now being 
built in Holland. 


Tuomas Rosprnson anv Son, Ltd., of Rochdale, have received 
orders for a complete installation of their patented vacuum dust- 
collecting system for the Southern Madras Railway and for four 
plants for the New Zealand Government Railways. 


Ferranti Lrp., of London and Hollinwood, Lanes., have 
received from the London Power Company, Ltd., an order for 
(a) three 80,000-kKVA, 11/66-kV, three-phase transformers. 
These units are for direct connection to 67,250-kW turbo- 
alternators to be installed at the new Battersea power station, 
one alternator and its associated transformer forming a single 
unit, switching being carried out on the 66-kV side; and (5) 
four 20,000-kV A, 66/22-kV, and two 4000-kVA, 66/3-3-kV. 


Dorman, Lone anv Co., Ltd., of Middlesbrough and London, 
have received from the Siamese Government an order to con- 
struct a road briige over the river Chow Phya at Bangkok. 
The bridge, the order for which has been secured against seve'e 
ce mpetiticn with other countries, will have a central openirg 
span of the bascule type. Its length will be 230 m., and there 
will be a roadway 10 m. wide with a footpath 2-5 m. wide on 
each side. The total cost of the bridge, including erection, will 
amount to £262,288. 


Tue Generar Exvecrric Company, Ltd., of Magnet House, 
Kingsway, London, W.C. 2, has received an order for electrical 

uipment for the rolling stock required in connection with the 

anchester-Altrincham electrification scheme. The order 
covers 100 heavy railway motors, each rated at 328 B.H.P. on the 
one-hour rating, together with electro-pneumatic contactor type 
control equipments for twenty-four motor coaches, twenty-two 
driving trailer coaches, and twenty-two trailer coaches, as well 
as the complete heating and lighting equipment for the sixty- 
eight coaches, the heating being carried out at the line voltage 
of 1500. The order has a total value of over £100,000. 


Tue Orrimon Company has received from the Société 
d’Electricité de Paris an order for a 75,000 H.P. high-pressure 
steam turbine for the extension of the St. Denis power station. 
During normal working conditions the steam pressure measured 
immediately in front of the turbine will amount to from 710 Ib. 
to 850 Ib. per square inch (abs.), while the steam temperature will 
be 842 deg. to 900 deg. Fah. In exceptional cases the turbine 
must be capable of withstanding a pressure of 995 Ib. per square 
inch and a temperature of 932 deg. Fah. The turbine, which 
will have a single continuous shaft, is to be coupled direct to a 
three-phase generator running at 3000 r.p.m. he generator is 
to develop @ continuous output of 50,000 kW at a power factor 
= 0-7 and a pressure of 10,500 volts. 


Tue Sours Dursam Street anp Iron Company, Ltd., of 
Stockton-on-Tees, has received an order to supply and erect 
the two high-pressure pipe lines for the Grampians Hydro- 
Electric Supply Scheme. These pipe lines will constitute the 
largest water gas welded steel pipes ever manufactured. The 
thickness of pipes will range from }in. at top of line to #fin. 
at the lower end. The average length of each pipe will be 
24ft. 6in., and the maximum weight of the heaviest pipe will be 
approximately 12 tons. Each line before being put into com- 
mission will be tested to a pressure of 210 ]b. per square inch, 
applied at the top, which will give a gradually increasing pres- 
sure due to head, so that test pressure at bottom of line will be 
364 Ib. per square inch. 








CATALOGUES. 





Bryan Donxry Company, Ltd., Chesterfield.—An 80-page 
catalogue illustrating and giving the specifications of valves 
for gas, air, liquor, &c. 

Vacuum Om Company, Ltd., Caxton House, Westminster, 
S.W. 1.—No. 30 of the Gargcyle technical series entitled “The 
Lubrication of Diesel Engines.” 

Joun Tuompson Beacon Wrixpvows, Ltd., Beacon Works, 
Wolverhampton.—A brochure describing and illustrating metal 
windows for all types of buildings. 

MerTropouiTaN-Vickers Exvecrricat Company, Ltd., Traf- 
ford Park, Manchester.—Deercriptive leaflet No. 445/13-1 on 
the “ Evolution of Steam Turbine Glands.” 

Boickow, VauecHan anv Co., Ltd., Middlesbrough.—A 
booklet illustrating the firm's concrete products, which include 
flags, kerbs, fence and gate posts, coping, &c. 

Harpy Patent Pick Company, Ltd., Sheffield.—Brochure 
No. 283 describing special light-weight models of “ Hardy - 
Simplex ” air hammer drills for driving in hard ground. 

Camco (Macuivnery), Ltd., 63, Farringdon-street, London, 
E.C, 4.—Folder relating to the ‘“‘Camco” portablé bundling 
press, used for bundling signatures, books, cartons, &c. 

James Gorpon anv Co., Ltd., Windsor House, Kingsway, 
W.C. 2.—A new catalogue of the Duplex Mono CO, Recorder, 
illustrating and giving diagrams of some typical installations. 

WestincHouse Brake anp Saxsy Sionat Company, Ltd.’ 
82, York-road, King’s Cross, N. 1.—Catalogue Section 8 15 of 
colour light signals, long range, short range and route indicators, 

Brooxurst Swircucear, Ltd., Northgate Works, Chester.— 
Booklet 292, placing on record various forms of electric control 
used on various machines exhibited at the Printing Exhibition 
held at Olympia in 1929. 





106 THE ENGINEER JuLy 26, 1929 





Current Prices for Metals and Fuels. 














a TRON ORE. STEEL (continued). FUELS. 
N.W, Coast— 

a ea eres er ape wrsmagiengoure 

ot or ee eee Roi 24/- N.E. Coast— £s da. £ « ad. £ s. d, (Prices not stable.) 

ae ORs p< eres ce 24/- Ship Plates .. - o S898 6. LANARKSHIRE Export. 

P ie Angles .. . 8 26. (f.0.b. Glaggow)—Steam .. .. .. .. 13/- 
N.E. Coast— 4 Boiler Plates (Marine) . 1010 0. ! BRS ar ae 14/- 
EY ae 565), (Wm | he 'i Aes ean am 18/- to 21/- pa » (Land) .. 10 0 0. me Splint 2 Ss. lo ee 
Foreign (c.i.f.) a ae eee a ee 24/6 Joists te ee ee pe Rh Bs . % Trebles ee pa Oey 14/6 
- Heavy Rails .. .. » TR Oe. - a = Doubles... a . 13/6 to 13/9 
Fish-plates .. .. .. 12 0 0. . a Rs | i aR a SEs 12/6 
PIG IRON. Channels is se oe ee ee £9 to £9 5s. | Aynsumre— 
Home. Export. Hard Billets .. .. .. 8 2 6. , (f.0.b. Ports)—Steam .. é ec? Is 13/6 
r< 2 £ os. d. Soft Billets .. < $e ies - oo ‘* Jewel .. " F : : 16/6 
(2) Scorttanp— N.W. Coast— * o Trebles . cn , 13/9 
Hematite The i oe oo. eee Barrow— Firesuine— 
No, 1 Foundry ty, og ee Me Heavy Rails .. t ©. f.o.b. Methil or Burnt- 
No. 3 Foundry ; SS oe - Light Rails 815 O0to9 0 0 island—Steam .. , - 123/-to 15/- 
a Billets eae > a > or - 17/6 to 18/6 
Hematite Mixed Nos. 3 15 315 0 MaNCHESTER— a reer ws ws 
No. 1 3 Bars (Round)... 926. . pact ¢ ga ore 
6 315 6 Singles .. .. .. ee 12/- 
Cleveland— come ne - ; 915 0 lecmne— 
No. 1 315 0 315 0 »» (Soft Steel) ® 6 04. x 815 @| @0-d Leith)—Bost Steen 13/6 
Silicious Trou 315 0 315 0 Plates .. «+ 817 6to 9 2 6 Secondary Steam .. : 13/- 
No. 3G.M.B. . 312 6 312 6 » (Lanes. Boiler) .. 917 6 Trebles .. «. .. 1s j- 
No. 4 Foundry 311 6 $23. Chie. Doubles es ‘ : 14/ 
No. 4 Forge 311 0 311 0 Siemens Acid Billets ye ae ns’ ; jainaaineaio apices cgnuh — 
Mottled 310 6 310 6 Hard Basic se 9 2 Gand9 12 6 ENGLAND. 
White 310 6 310 6 Intermediate Basic 712 GandS 2 6 (8) N.W. Coast— 
Mrptaxps— Soft Basic 7@@.. « Steams .. .. . 24/- to 25/- 

(8) Staffs.— (Delivered to Station) Hoops 910 Oto 915 0 Moushatd ee oay=te =p 
All-mine (Cold Blast) .. < Wee 6 Soft Wire Rods ‘cs os Bae Wee a Gacn “se We Cs . . 26/- to 26/6 
North Staffs. Forge .. 311 0.. MrpLanps— HeneuUNSERLAND ; 

= » Woundry.. 313 6.. Small Rolled Bars .. 8 5 Oto 815 0 Best Steams .. - 14/6 to 15/- 
Billets and Sheet Bars.. 612 6to 615 0 Second Steams 13/9 to 14/- 

(8) Northampton— Sheets (20 W.G.) .. .. 1110 Oto 12 6 0 Steam Smalls - s+ 9/6 to 10/6 
Foundry No.3... .. 310 Oto 312 6 Galv. Sheets, f.0.b. was 13 7 6to13 12 6 Unscreened .. .. .- - 18 0 13/6 
Forge Sea a ee Angles .. .. bf eu Household .. +s se SI to 26- 

Joists 826. Durnam— 

(1) Derbyshire— Tees ieee ee Best Gas a a .. 16/6 to 16/9 
No.3 Foundry .. .. 313 6to 316 0 Bridge and Tank Plates 817 6. Ei as ; y . «+ 16/-to 16/6 
rye = £9 oe 7e Boiler Plates . . . 917 6. Household... Lose ae BI to 27h 

(3) Lincolnshi Foundry Coke ee . 4e se ee oe) a Oey 
No.3 Foundry .. .. 312 6.. .. — mgr 
No.@Forge .. .. .. ; jog Ai Best Hand-picked Branch .. 25/6 to 26/6 - 
~ on tg ‘ NON-FERROUS METALS. Derbyshire Best Bright House 19/- to 21/- - 

© ere nag Oe Swansea— Best House Coal .. .. .. 19/6to 20/6 
(4) N.W. Coast— Tin-plates, .C.,20by 14 .. .. .. .. 18/1}to 18/6 Screened HouseCoal .. .. 17/6 to 18/6 
Aye aa BlockTin (cash) .. .. .. .. .. «. 21210 0 “* » Nuts .. .. 15/6to 16/6 
(4 5 6(@) .. »  (threemonths) .. .. .. .. 216 5 0 Yorkshire Hards .. .. .. 15/-to 16/- 
Hematite Mixed Nos. .. }4 7 6 (b) , Copper (cash).. .. .. 72 2 6 Derbyshire Hards.. .. .. 15/-to 16/- 
411 O(c) .. i se (three months). . 217 6 Rough Slacks «+ oe +e Of to 10/- -- 
Spanish Lead (cash) 22 12 6 Nutty Slacks... .. .. .. Th-to 8/- - 
eo » (three months) 2213 9 Smalls .. .. -- « Bto 5 - 
MANUFACTURED IRON. Spelter (cash). . 25 5&5 0 Blast-furnace Coke (Inland). 14/6 at ovens 
Raa Repack »» (three months) 25 6 3 Furnace and Foundry Coke (Export),f.o.b. 20/- to 21/- 
yr c 4:60 eae " > | Cancun (9) SOUTH WALES. 
Scortaxp— in ° = oe. 4a. oe. 08 . 6 Steam Coals : 
ont Sea a pee a « Ee -~ect-- ‘ected eis © Best Smokeless Large .. Le 19/9 to 20h 
: =~ Geng. + + + -» ee Second Smokeless Large ce ae 19/6 to 19/9 
Best et Beha s leds _— pars day _ 8 
” Tubes (Basis Price), ib. oe Ss 01 3 Best Dry Large... . ce ee 18/9 to 19/- 
N.E. Coast— Brass Tubes (Basis Price), Ib. : , 041i Ordinary Dry Large. . ss 18/- to 18/6 
Iron Rivets .. ve © oe » Condenser, Ib. .. .. +. +. -: o 1 3 Best Black Vein Large .. «es 18 to 18/3 
Common Bars -- of 1016 ©. Lead, English Hey ies salad 247 «6 Western Valley Large .. . «. 17/9 to 18/- 
Best Bars... me ey B oe Werelgp .. 22 ee ee we 33:17 6 Best Eastern Valley Large... _ 17/9 to 18/- 
Double Best Bars... .. 1115 0. I ss Be: xe eet See es 2510 0 Ordinary Eastora Valley Lare | TT) 4a/s © 179 
Treble Best Bars .. .. 12 5 0. Aluminium (per ton—raw ingot) .. £95 Best Steam Smalls neal - «e « 139 to 14/6 
Deities cto LO? jae ee ; bs Ordinary Smalls .. .. .. «» «+ «+ 12/6 to 13/- 
ae =e) ae Washed Nuts Pelee ‘ - «+ «8 20/— to 33/6 
Second Quality Bars Se. fae oe FERRO ALLOYS. No. 3 Rhondda Large .._.. -» «+ 20/-to 21/- 
aes.  —sth.. . » Smalls .. . se 18/6 to 16/- 
Tungsten Metal Powder a ee Ss. Sirah No. 2 ° Large .. , .. l7/-to 17/6 
S. Yorxs.— Ferro Tungsten .. 0 «6 «et ee SE - - Through : - «« 15/6 to 16/6 
Crown Bars .. .. .. 11 00... .. - Per Ton. Per Unit. - - Smalis.. .. .. .. «. 13/6 to l4f- 
Best Bars ow oo os OE Bie os Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £24 0 0 7/6 Foundry Coke (Export) os +e os «e 26/6 to 36/6 
MOONS ce oe ot ew ee OF Ba ie - ~ eo 6p.c.toSpc. .. .. £23 0 0 7/- Furnace Coke (Export) in *6° <&: .2e eee 
oe on 8 p.c. to 10 p.c. .. . £23 0 0 6/6 Patent Fuel .. .. .. es 6s ee “eet ee 
MIDLANDs— , : , 
- s a o o Specially refined .. .. Pitwood (ex ship) .. . ‘ owe vo SSS 
ina a Max. 2 p.c. carbon -- £34 0 0 12/- Swanszea— 
Marked Bars (Stafis.) .. 12 0-0.. .. ; , 
Nut and Bolt Bers Ae dele me e - » lpe.carbon .. £38 0 0 15/- Anthracite Coals : 
Gas Tube Strip 11 0 0 Mie < " » 0-70p.c.carbon.. £42 0 0 = 17/- Best Big Vein — - see hf 
ee he és am » carbon free.. .. 1/2 per lb. Seconds .. .. i tsie dre. . skeet ei oe ae 
—— —_—_—_—— Metallic Chromium ve es. ce oo SPE Red Vein.. .. hom - +s «+ 23/- to 27/- 
STEEL (d) FerroManganese (perton) .. .. .. £13 15 0 for home Machine-made Cobbles oc ce oe ee) Gf te dah 
r £13 10 0 for export Mute... .. > oy aa! os - 2e ee bg ee 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. .. .. £12 0 0 scale 5/- per Seene Be SE ORS Be is ere eee 
£ se. d. £« d. unit iiss o :29 6s ‘se : ws ee se See oe 
(6) Scortanp— ” » 75 p.c. . £19 10 0 scale 6/— per Breaker Duff.. .. .. .- .. «+ «+» 9/-to 9/6 
Boiler Plates (Marine) .. 10 10 0 10 0 0 unit Rubbly Culm vc, ui.~0. st se, 26. eee 
ra » (Land) .. 10 0 0 10 0 O| ,, Vanadium .. .. .. .- .. 13/-perlb. Steam Coals : 
Ship Plates, jin. andup 812 6.. 712 6 » Molybdenum ee — 4/— per lb. Large pelosi an" oe - oc ce ov SBf- to 10/- 
Sections .. . - «+ 8 2 6.. .. 7 2 6/ = ,, Titanium (carbon fees) .s se Lf per Ib. ee ae ee ee 
Steel Sheets, fin. . ++ + 900.4. «. 8 7 6] Nickel (perton) .. .. .. .. «. £170 to £175 GO Bt awl a he eae 
Sheets (Gal. Cor. 24B.G.) 13 17 6 ..13 12 6to 13 15 0| Ferro-Cobalt .. .. .. .. «. «+ 9/4perlb. Cargo Through Re kk as > oat eee 

(1) Delivered. (2) Net Makers’ Works. (3) f.0.t. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. (6) Home Prices— 

All delivered Glasgow Station. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 

rail at ovens and f.o.b. for export. (9) Per ton f.0.b. (a) Delivered Glasgow. (b) Delivered Sheffield. (c) Delivered Birmingham. (d) Rebate: Joists (minimum) 12/6, 


h from iated British Steel Makers. 





Ordinary Ship, Bridge and Tank Plates and Sections 10/— if home consumers confine p 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Industrial Unions. 


Except in connection with rails, British makers 
have kept aloof from international combinations, and, as 
the various branches of industry are not organised as they 
are on the Continent, ii is a matter of some difficulty for 
foreign groups to know how to approach British manu- 
facturers with a view to taking common action. This is 
the case, at the moment, with railway wagon builders. 
No one is satisfied with the present situation, as the 
orders for wagons are considerably below the builders’ 
capacity, and competition for the business is keeping 
down prices at a time when productive costs are increasing, 
both on account of higher values of raw material and of 
advancing wages. The German builders started the idea 
of an international union, which has been gaining ground 
in other countries, and negotiations in France, Belgium, 
Austria, Czec ho-Slovakia, Italy, and Sweden, are making 
progress. There is good prospect of the international 
wagon builders’ union being formed, but obviously con- 
tinental manufacturers do not want to leave British 
builders outside. They will endeavour to bring them within 
the international group, and if they succeed, British 
wagon builders will probably be required to sacrifice the 
advantages they ss over foreign competitors for 
business within the Empire, which advantages will probably 
cease, in any case, if the existing preferential treatment is 
suppressed. Another instance of the tendency to group 
interests is the recent creation of a central commercial 
organisation for five shipyards—the Dunkirk shipyard 
of the Chantiers de France, the Rouen yard of the 
Chantiers de Normandie, the Penhoét yard of the Chan- 
tiers et Ateliers de Saint-Nazaire, and the Graville and 
Seyne yards of the Forges et Chantiers de la Méditerranée. 


Boulogne Harbour Works. 


Of all French ports, Boulogne is probably the 
one where most has been done in proportion to its size to 
improve accommodation and increase traffic, and the 
official putting into service last week of the principal under- 
takings marked the completion of the greater part of the 
programme which continues to be actively carried out. 
On account of its situation with regard to England, 
Boulogne aims at capturing as much as possible of the 
traffic between the two countries. By the construction 
of a new jetty the entrance to the port has been widened 
sufficiently to allow of two cross-Channel steamers passing 
each other, and the boats can now draw up alongside the 
quays without the manwuvring which was at one time 
necessary. The maritime station has been greatly increased 
in size, and every facility is provided for dealing rapidly 
with the maximum traffic. New wharves have been built, 
and everything done to make Boulogne a commodious port, 
and at the same time provide safe anchorage in bad 
weather. The principal work undertaken was the con- 
struction of the Ave Maria tunnel through the hill from the 
cliffs to the south-west of the town to join the Nord Rail- 
way to Paris. It is a double-track tunnel, having a length 
of 2000 yards. Its width is 27ft. 6in., and height above the 
rails 19ft. 6in. Unexpected trouble was experienced in 
its construction through subsidences and landslides, and 
there was a considerable infiltration of water. Boulogne 
has been particularly well equipped with elevating 
machinery, in the hope of diverting, by means of the 
northern canals, the traffic from the north-eastern depart- 
ments that at present goes by water to Antwerp. The 
immediate effect of the works carried out will be to 
facilitate greatly the traffic between England and the 
Continent. 


Commercial Arrangements. 


The increasing deficit in the balance of trade is 
causing some uneasiness to manufacturers, and the Director 
of Commercial Arrangements at the Ministry of Com- 
merce dealt with the matter at a meeting of the Fédéra- 
tion des Syndicats de la Construction Mécanique, Elec- 
trique et Métallique, when he explained what was being 
done in the way of providing new markets with the aid of 
reciprocal commercial agreements. He admitted that his 
task was not an easy one, but there were several markets 
in which the possibilities were enormous if only they could 
come to some arrangement. Many attempts had already 
been made to reach an understanding with Australia, 
Brazil, and other expanding markets. While the Director 
of Commercial Arrangements finds his task very arduous, 
it appears that immediate results are attending the efforts 
of France to invest money in foreign undertakings, on 
condition that a definite proportion of the material required 
will be supplied by French manufacturers. In return for 
subscribing to the recent Roumanian loan for railway con- 
struction and improvement, some large orders are to be 
placed with French makers, including one for 30,000 tons 
of rails, but this order does not necessarily imply addi- 
tional business, as it will be included in the quota fixed 
by the Rail Union. 


Toulon Water Supply. 


The Municipal Council of Toulon proposes to 
increase the town’s water supply by constructing a 
barrage across a valley in order to store water from a 
torrent known as the Lateil. This, as well as other torrents, 
disappears underground, and farther on there is another 
source which becomes the river Gapeau that flows into the 
sea at Hyéres. The agricultural population sought to 
restrain Toulon from drawing on the Lateil supply, on 
the ground that the Gapeau was a continuation of it, but 
geological experts declared that the Lateil contributed 
only @ very small quantity of water to the Gapeau. The 
agriculturists who had combined to attack the Municipal 
Council of Toulon in the courts lost their case, but the 
Municipal Council is required to make good any damage 
that may be sustained by those using the Gapeau. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, | 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., | 
at 1s. each. 

The date first given is the date of application ; the second date, | 
at the end of the abridgment, is the date of the acceptance of the 
C pl 4 Speci fi de, 








STEAM GENERATORS. 


313,803. August 10th, 1928.—Superneaters, The Super- 
heater Company, Ltd., 195, Strand, London, W.C. 2. 

The inventors propose to avoid the necessity for using re- 
fractory baffles to direct the combustion gases through a super- 
heater by using the tubes themselves as baffles. To this end 
some of the tubes are doubled back, short, on themselves, as 
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shown at A, B, and C, so that they fill the gaps between the 
adjacent tubes, and form a complete wall to direct the gases as 
indicated by the arrows. The remaining tubes are spaced one 
diameter apart to allow passages for the gases. The stream 
inlet is shown at D, the outlet at E, and the furnace at F.— 
June 20th, 1929. 


INTERNAL COMBUSTION ENGINES. 


313,807. August 14th, 1928.—Smencers, P. J. Maffey, 115, 
Shirley-avenue, Southampton. 
The inventor places a silencer over and close to each exhaust 
rt. These silencers are of the form shown, which comprises 
two discs, fixed comparatively close together, so that the area og 
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| 
the peripheral opening is equal to the area of the exhaust port. 
The discs are domed, and so formed that there is no abrupt | 
change in the direction of the gases. The whole assembly 
is covered by the casing A, from which tail pipes B B lead the 
exhaust gases away.—/June 20th, 1929. 


DYNAMOS AND MOTORS. 


313,468. February llth, 1928.—Dynamo Etecrric GEne- 
rators, W. R. Debenham, Royal Aircraft Establishment, 
South Farnborough, Hants. 

This invention consists, essentially, in connecting the arma- 
ture of a dynamo-electric regulator in the field circuit of 
the generator to be regulated, and in connecting the field winding 
of the dynamo-electric regulator—hereinafter referred to as the 
battery winding—in a controlling battery circuit, the arrange. 
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ment being such that as the battery charging current increases 
or decreases the field current of the generator is automatically | 
decreased or increased respectively in accordance with variations | 
of generator speed and/or load. The battery and the battery | 
winding are in series across the generator brushes. G is a gene- | 
rator under control, R is the armature of a dynamo-electric | 
regulator in series with the field winding Z of the generator, E 
is a battery winding forming the field winding of dynamo- 


electric regulator in series with a controlling battery B, L is the 
load supplied, and C is an ordinary no voltage and reverse current 
cut-out. The operation of the system is as follows :—The 
reverse current cut-out C is set to close when the voltage of the 
pened G is equal to the normal voltage of the battery B. 
Now suppose that the cut-out C is closed and at some particular 
load and s the battery is “ floating,” the generator just 
supplying the load L at battery voltage. No current therefore 
flows through the battery winding E of the dynamo-electric 
~egulator, and there is no induced voltage in its armature R. 
If there is now a change in generator speed and /or load so that 
the generator tends to increase its voltage, a charge current will 
flow through the battery and the battery winding E, causing a 
voltage to induced in the armature R of the dynamo-electric 
regulator, This induced voltage is such as to reduce the current 


| in the field winding Z of the generator to such an amount that 


the generator just — sufficient extra voltage to cause the 
charging current to flow. Theretore, at any particular generator 
8 and load when the cut-out has clo and the system is 
thus in operation, the battery charge current will automatically 
be fixed at some particular value and will automatically readjust 
itself to correspond to any other values of generator speed and 
load. Also, at any generator speed and load the voltage across 
the load differs from the battery voltage by the voltage across 
the battery winding E. The voltage across the battery winding 
may be kept low and the charge current made a small proportion 
of the normal full-load current by suitably designing the dynamo- 
electric regulator in accordance with the variations of speed and 
load of the particular generator it is intended to regulate. 
Therefore, for any conditions of generator speed and loed when 
the system is in operation the load voltage only varies from 
battery voltage to a value slightly more than battery voltage, 
and as the charging current is small, variations in the battery 
voltage are also small. Further, the charge current increases or 
decreases according as the battery voltage is low or high, thus 
tending to keep the battery voltage constant.—June 11th, 1929 


SWITCHGEAR. 


300,116. August 30th, 1928.—Encitosep Draw-ovur Swircn. 
oear, Siemens-Schuckertwerke Aktiengesellechaft, Berlin 
Siemensstadt, Germany. 

The object of this invention is to allow the movable member 


| of the draw-out type of switchgear to be retracted in the event 


of an are forming and the room becoming full of smoke with- 
out the attendant having to go into the room. The fixed con- 
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tacts are shown at A, and the movable part at B. C is the wall 


| which separates the switch-room from the operating platform 


D. The movable contacts can be retracted by turning the handle 
E on the operating platform which works the gears F. The 
switch is normally operated by the handle G through the rod H, 
but we are not told how this rod accommodates itself to the 
changed position of the contacts.—June 20th, 1929. 


FURNACES. 


313,830. October 16th, 1928.—Liqump Fver Burners, J. CU. 
Nilssen, Risér, Norway. 

It is claimed that this burner will work with the fuel supplied 

under a gravity head of 2 m., and with a very variable steam 

ressure. The oil is supplied at A and the steam at B. Both 

Bind their way into annular recesses C in the two castings D D 
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Between the two castings there are three copper dises E, of 
which the top and bottom pair are notched to provide orifices 
for the outlet of the oil and steam, one above the other. The 
size of these orifices may be varied by changing the thickness 
of the dises. Copper is used for the dises, so that the heat of the 
steam may be transmitted to the oil.—June 20th, 1929. 


CRUSHING AND GRINDING. 
313,844. April 14th, 1928.—Crusnive Mrs, E. C. Loesche, 


60a, bachstrasse, Berlin-Lankwitz, Germany. . 
The essential feature of this invention is that the grinding 
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roll A is prevented from coming into contact with the bowl B. 
In this way, it is said, quiet running is ensured and wear is 
reduced. The roll is mounted on a pivoted arm, and is kept up 
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to its work by a spring C, while it is prevented from touching 
the bowl by the stop nut D. The pivot E enables the roll to be 
swung out of the casing.—June 20th, 1929. 








TRANSMISSION OF POWER. 


314,293. October 25th, 1928.—VariasLeE SPEED GEARING, 

a C. J. Robinson and T. Robinson and Son, Ltd., Rochdale, 
Lancs. 

The inventors suggest that the usual form of V belt used in 





connection with expanding conical pulleys for variable speed 
gears is unsatisfactory. They consequently use a belt which is 
built up of two link chains A A bolted together oF means of 
plates B and provided with wooden slats C faced with leather at 
D D.—June 27th, 1929. 


LOCOMOTIVES. 


314,287. October 2nd, 1928.—Hicu-rressure Locomorives 
wits Inrerstace Surerneatine, Sir G. C. Marks, 57, 
Lincoln's Inn-fields, London, W.C. 2. 

In this locomotive the major of the steam is raised by the 
indirect heating of water in the drum A by means of high- 
ressure steam produced in the water-tube fire-box B. The coils 
or the transfer of the heat from the steam to the water are 
shown at C. The steam raised in the drum A goes to the super- 
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heater D in the flue E, which leads the hot gases to the smoke- 
tube boiler F. This flue is furnished with water tubes which act 
as baffles. After going through the superheater D the steam is 
led to the interstage superheater G and goes back to the super- 
heater H. This steam is used in the high-pressure cylinders of 
the engine and is exhausted through the interstage superheater, 
where it is mixed with any steam coming from the smoke-tube 
boiler to be used in the low-pressure engine.—J une 17th, 1929. 


SHOP APPLIANCES. 
P. 


MACHINE TOOLS AND 


299,890. November 2nd, 1928.—SHEarrIva MAcnHINEs, 
Amann, 9, rue du Sanglier, Nanterre (Seine), France. 

This invention is concerned with the cutting out of metal 
plates, such as those used on shoe lasts, according to a pattern 
ortemplate. The actual cutting is performed by the shear blades 
A B, of which A is reciprocated by the shaft C, while B can be 
adjusted by the gear D. The plate to be cut is shown at E, and 
the template at F. They are both secured to the hollow casting 


to be in line with the cutting shears. In the process of cutting 
the template is kept up against this stop by hand. One of the 
essential features of the invention is that the hollow casting G 
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should be sufficiently large to prevent any overturning action 
on account of the couple set up by the shearing blades.— June 
20th, 1929. 


313,808. August 15th, 1928.—-Bearrtnes ror Spinninc 
Sprrnpies, R. B. Thomson, Panbride Lodge, West Park- 
road, Dundee. 

This ball bearing is specially intended for spinning spindles. 

It comprises a cup-like member A, fixed in the rail B of the 

spinning machine. This cup has an upturned inner wall C, 
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that forms an annular groove which is filled with lubricant. 
Within this groove there is a cup-shaped member D to whieh 
the flyer spindle E and driving pulley F are attached. The 
vertical thrust is taken by balls G, while the lateral thrust is 
carried by balls H in a cage J. In a modification, means of 
adjustment are suggested.—June 20th, 1929. 


313,813. August 3lst, 1928.—Merat Praninc MAacurves, 
J. G. Stirk, Lentilfield House, Ovenden-road, Halifax, 
Yorks. 


The inventor suggests that, when planing machines are driven 
at very high speeds, there is a possibility of the table over- 
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shooting the driving pinion, and running off the bed. He con- 
sequently fits inclined skids, two examples of which are shown at 
A, at either end of the table or bed, which, by engaging with 
projections on the bed or table, bring the table to a stop.—June 
20th, 1929. 


MISCELLANEOUS. 


301,906. November 27th, 1928.—Sma.i Enps ror CONNECTING- 
rops, Naamlooze Vennootschap Kromhout Motoren 
Fabriek D. Goedkoop, jun., 2, Ketelstraat, Amsterdam, 
Holland ; and J. H. de longh, 52, L. Rottekade, Hillegers- 
berg, near Rotterdam, Holland. 

In this connecting-rod the thrust of the piston is transmitted 
from the gudgeon pin A to the hard steel pad Bin the rod. An 
adjustable stop C is provided to take the weight of the rod. The 
sides of the rod end are provided with spherical s D D which 
work within a egtimbelanl eneting in the piston. The centre of the 
— is at the point of contact between A and B. It is stated 
that in theory a correct rolling motion of the surface of the con- 
necting-rod over the gudgeon pin requires some play, or inversely 
in the absence of such a play a correct rolling will not be quite 
ible, thus resulting in a partly sliding action. This, however, 





G. In the base plate there is a stop H, which can be adjusted 





is not a drawback. In horizontal machines, in which the pressure 








of the piston, and hence also the frictional resistance, is very 
small at the end of the back stroke, a small deviation in the 
middle of the stroke is of no consequence, as no locking in is then 
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required. When starting, the machine is placed in the top 
tion, this being the exact position for a correct rolling.— 
27th, 1929. 
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Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 





TO-DAY AND SATURDAY, JULY 271s, 


Arrorart Exursition.—Olympie. Seventh International 
Aircraft Exhibition. 


TUESDAY, JULY 30rn. 


Crystat Patace Scnoort or Practica ENGINEERING.— 
One hundred and seventieth award of certificates. 3 p.m. 


SATURDAY TO TUESDAY, AUGUST 3p ro 13rs. 


Instrrution or Exrecrricat Enorveers : Lonpon StupEnts’ 
Secrion.—Summer Tour, 1929. The tour will be held this year 
in Paris and Northern France. 


MONDAY TO SUNDAY, SEPTEMBER 9ru ro 15ru. 


InstrTruTEe oF Metats.—Annual autumn meeting, Disseldorf’ 
Germany. Monday, September 9th, in the Aula of the Lessing 
Oberreailschule, Ellerstrasse, Disseldorf, 5 p.m. Eighth autumn 
lecture, by Dr. A. G. C. Gwyer, B.Sc., ** Aluminium and its 
Alloys.” Tuesday, September 10th, 9.30 a.m., in the Hall of 
the Eisenhiittenhaus, Verein Deutscher Eisenhiittenleute, 27, 
Breitestr., Diisseldorf. Reading and discussion of port (see 
page 66, July 19th, 1929). Wednesday, September 11th, 

.30 a.m., in the Hall of the Eisenhiittenhaus, Verein Deutscher 
Eisenhittenleute, 27, Breitestr., Disseldorf. Reading and dis- 
cussion of paper (see page 66, July 19th, 1929). hursday, 
September 12th, 8.15 a.m., whole-day excursion to Messrs. 
Krupp, Essen. Friday, ——_ 13th, to Sunday, September 
15th, visits to Berlin and Holland. 


TUESDAY TO FRIDAY, SEPTEMBER 1l0rs to 13rs. 
Iron anpD Steer InstrTuTe.—Autumn meeting at Newcastle- 
on-Tyne. 
THURSDAY TO SATURDAY, SEPTEMBER 12rx ro 28ru. 
Surerinc, Encrmverrinc asp Macurvery Exuzrsition, 
Olympia. 
SATURDAY TO SATURDAY, SEPTEMBER l4rx to 28ru. 


InstTITUTION OF Navat Arcuirects.—S in 
Italy. For programme see page 380, April 5th, 1929. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Daviv Brown anp Sons (HuppERsFietp), Ltd., ask us to 
announce that they have acquired a licence for the ‘ Shorter ” 
process for the surface hardening of gears of all kinds, and have 
installed a complete plant for working in accordance with it. 

Comsustion Enorverrine, Ltd., of Derby, asks us to 
announce that Mr. R. Greenwood, its gene r and 
director, has resigned his position to take up the appointment as 
managing director of Craven Bros. (Manchester), Ltd. Mr 
Greenwood takes up his new appointment on September Ist 
next. 








Exursition oF Inventions.—The fifth International Exhibi- 
tion of Inventions opens in the Central Hall, Westminster, 
London, on October 2nd this year. As in previous years, the 
Exhibition will be divided into a trade section and a new inven- 
tions section, and gold, silver and bronze medals will be awarded _ 


Enorveers’ Honipays.—Some years ago it was arranged 
between the Huddersfield Engineering Employers’ Association 
and the various trade unions concerned, to take their annual 
holidays about the third week in July, so as to leave the engineers 
at liberty to do repair work in the factories during the official 
holiday week about the second week in August. Accordingly, 
the engineers’ holidays are this year to extend from Friday 
evening, 19th instant, until Monday morning, 29th. The direc- 
tors of Hopkinsons, Ltd., of Britannia Works, Huddersfield, 
decided to pay a full week’s wages to all employees who were not 
in receipt of standing wages, and who had been in the employ- 
ment of the company for more than twelve months, so that they 
might not be losers by the week’s sto The employees 
benefiting number approximately eleven hundred, and the 
extra amount disbursed is between two and three thousand 





pounds 





